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(54) STORAGE DEVICE, DATA FORMATTER, METHOD FOR ACCESSING DATA, METHOD FOR 
CLEARING AREA OF DATA, METHOD FOR COMPRESSING DATA, METHOD FOR FORMATTING 
DATA, AND GRAPHIC SYSTEM OPERATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain rendering which is made fast 
by composing a storage device using a plurality of system of pixel 
arithmetic-logic units(ALUs) which are coupled with a pixel buffer, an 
input/output data formatter, and a read/write data formatter. 
SOLUTION: Input graphics data are demultiplexed by an input data 
demultiplexer 126, and transferred to the input data formatter 130 
through an input data bus 128 and formatted, and the data are 
transmitted to pixel ALUs 120 and 121 for processing through input 
data buses 129 and 131. The data are formatted by a formatter 140 
from a pixel ALU to an SRAM and allocated to an SRAM pixel buffer 
118 through a data bus 141. The SRAM pixel buffer 118 reads out the 
data formatted by the formatter 140 from the pixel ALU to the SRAM 
through a pixel ALU data bus 138. 
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[0 0 13] fiT/l'iU- M^ey-et47y— A/«y7 
T^Wf-b/uoyct— fri. vmbfrX'hZ, '»?A> 
*K- M^-y {47 J -f^7'U"l'7 ? -^0^-^ hSrggtBL 
t^SIBttSlllftC^J >-^K*l]fflT?tJ5c< ft 5. 
yy^y y^yFn-^tt-yy^-F^tii fc-T 
y^-7i^^t5^li^-fc/V7D- £mhfrfc-f 

OK, yyy*7-f47y KAttB^ttSfrfeUittK 
[0014] yy^#- M^y t4, y'-fffiW, f 
v Xy^-- i?yy\ x* h*j±tffll/JiB*^/h$i^fc 
»*ffl* s ±!J£v\, yyyVi-tf-M^y i4H3C*#£ 

<D?x.T/l'tf~-h**}) tit^T, tTy hSy © IBIS a 

* Msa»40te<f\, try h^tjco^^ ha'ffiitfttf, * 
^t4^T- y-£7y— AA- 7 7rl^ hTUfb-t 

[0 0 15] r^T/V-stf— M^ey llf-fX7KSS 

^^ey^ii, uyyii y^^iHtx^c^T'w^iti 

^uiK-h^^y JiH^t^tSv^-Y^7*Wffi : JigE 
*§£ittt-r 3 dirt* 

[0 0 16] x^-T/wxK- h/^ey o#fflr : V^7 , i/-f 

v^s, rcor t iixi'^T'W^- h^%2 o^— fey 

[0017] xa. TAstf— v * * y -efi, x ^ y —y~- 

«*S*$ix5. JtfeLT, •yy^-f-^tK-14^ 
ft"?co^tt$r«foTfc^-fe/u*Jj;LI ; 7'D y^S:^^ D 
-y^yfy^ftSo 

[0018] fiT/l'*- h7U— A/^y 7r^*!) 
(4, yyyy yy*jK- FJ5iO!f^7W#- htm 

v\ ^*cojK- ^^) f ^Cxy7ic«^$i^TV^5^^r 
(4, ^♦sro^bv^yyy'/u-sK- h^^ey co^ ? ±fc^ 
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[0 0 19] W^A-zK— h^^-y"Cf^ 7l/-^7 

I0020] rco<t5(-, ^y^-f^^Utlif 

[0 0 2 1 ] 

/^;7rW^^!J (x^7yt'fc^i?/l'3DRAM)^y 
[ 0 0 2 2] xaT/^f^-fe/WSDRAM^^^fi, U>-^ 

3 0 X^T/We°^^/V'3DRAM^^7 p (i, DRAH7 WM\ SR 
a»»KB(ALU)33j;tfi/D^</w^^S:^tf 0 Sfc, 

^ * x — ? #7* ^ T/W fc° ^ ir/V 3 DRAM^ y 7"^ Xf^M £ 

-f X*5 J: 1*7*— * y h «r»a^5 «t 5 R «sTf|-C*> 
5 0 x ^ T/P t° ^ -fe^ 3 DRAM?- y Zil 6 (Otg^7 £ j| 

[0 0 2 4] ra>5IB^COSlJ^^ffit*5V^T, x^T/Wt° 40 
* /V 3 DRAM3 1 ?y?}L^<D 21M ?/H8j;t* 

[0 0 2 5] ZO$&m<D%\<DffiM\Z$3^X, x^T/UfcT 
? ir/U 3 DRAM?- y 7"tefW]B$(C;^ is h 1/^ t \C 2 o 

[0 0 2 6] rcO^M(7>Sl]CO^ffi{Ct3^r, T^T/^t 0 

^-fe^3DRAM^^y^, f^yti/y^yy^yhD 
-7ioFpfJ-e<fc 9«a<^7-f /Hgft*5J:w^j^- :/y h so 
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ft nTK W 6 ^ JBBtt* «r W« i: r 5 . 
[0 0 2 7] w(0%M<^SljO^ffiti3V>T, f^7^t° 

^-fe/w3DRAM^^yfi, ryfx^ y rs/y^&tufcsK 
y rf^^w^^y v^rsfcftif^x^^zr^^y 

Xi^ffiv^^/v^f-^y ^^*aSrffl^5 0 
[0 0 2 8] dO38S<0gfi<0»ffiK*5l^T, 7^7/V-fc 0 
^ir/USDRAM^yXli, l/^!J^=iy|>D-7if 

[0 0 2 9] r<D|BW08U^Jiffi^*3V^-C, x^-T^t 0 

[0 0 3 0] Z<D?&W<DWl<DfmW\z3o^X, "f^T/V^ 
2 3 DRAM?* y 7ft&feft8t \f^±;^U> f 
— S'ai'fcfrfcV*, if A/ft try MiOA^t^^VK* 

[0 0 3 1] r©*WO»]OJaBfc33V^T, T^TA'fc 0 

£ fit ?• y TMiXr^DRAM^:/ * ^ i/ a >\ 
^nw<;w<^^-<l/— >> 3 yfcit^tf^-fe/VALU^-^ 

[0 0 3 2] rOj8WO*J^Jaffifc*3V^T^ x^T/Vt: 0 
^1r/W3DRAM?-y:/H\ DRAM/^^^=i7Ax^-yt^ 

-J*s< y?7<D?V Tj&JgZ 4 «K±fc****5Flas 

[0 0 3 3] rO38W<038fl©JaBBC*3V^T, x^T/^t a 
^ "fe ;W 3 DRAM^ y 7"^ , DRAMT W t SRAM ^ ± /W< y 

i&r^C0^"-<^— >a >"X?fc6Change Cache Line(dr-Y-/ 

[0 0 3 4] rcr>«5BOgiJ^BK*5V>r, T^T/WIf 
^•fe-^SDRAM^^yti, ^/!lft-^l/-v' 
a yi^-^y^T^t^^iz-v'a loco 
^ -> 3 yCl^tf:, Change Page bank(^<— 

[0 0 3 5] rcD5|PJCO®J^ffitCt5t^T, x^-T/H: 0 
^ir/P3DRAK^^7 P {i:, U&XftD?*— 9 * 

[0 0 3 6] rco5SKco®jco^ffitr*>v^T. x^T/Ut 0 
^ -fe/l/ 3 mm- y ~f\t, SRAM t: a ? ir;U/^ y77i»&^ 
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[0 0 3 7] t^<l/-^ay, 1*ifi, U&<Dm.&ja£Xf 




2. 1. 3 




§ * ^ * ft*ra<o»a ^ & r ^ m <d 




2. 1.4 








2.2 ttit) : f-97*—^y9 






2. 2. 1 


RDAT\ RPIX (8 If 16{fyK 32 












2.2.2 


RPIX (6 4 \fy V tf^t/H^^ay 


<DmM#£X$&ffll&Z<D%W<OffiWfrhl&ffoi~% rift 




2. 2,3 


RPIX (9 6t^7ft7t^)^l/-> 3 y 






2. 2.4 


RPIX (1 2 8 If y Y\f?±;v)jf^]/— */ a 


[0 0 3 8] 










10 


2.3 SRAM^bt 0 ^ir/VALU^<^yV— >^ 






2.3. 1 


8 tfy K 1 6 try h*5iu*3 2 try Mf* 






i?/UOSRAM!l§J& 






2. 3.2 


6 4 If y f> ir/WOOSRAM^JEjK 






2. 3.3 


9 6 If 5/ h fc°^ir/WSRAM$§/£ 


T, S*#&tt|SiaiOVerilog^— K!>3iTlBi!6*IS 




2.3.4 


1 2 8 tf y h fc°^-fe;U(£SRAMiifiSc 


(VHDL) W5:fe^$^^tl5x^T/Wt: 0 ^i?/U3DR 




2. 3.5 


UnpackColors 






2. 3.6 


UnpackDepths 


[0 0 3 9] a& 




2. 3.7 


UnpackExtras 


1.0 T — ^-T^^-Y 




2.3.8 


UnpackAlpha, UnpackRed, UnpackGreen, Unp 


1.1 tf^ir/WVLU 


20 


ackBlue 




L L 1 ROP/^U-^ K-a-^y h 




2. 3.9 


UnpackDepth 


1. 1.2 fV^^^y h 




2. 3. 10 


UnpackStencil 


1. 1. 3 Xf yvvUd. - 5/ h 




2. 3. 11 


UnpackWid 


1. 1.4 K«>ID3-r^s/ h 




2.3.12 


SramToPaluData 


.1.2 SRAMtf^-fc/W^^T 




2.4 fc^^/UALUri^SRAM^Dx— 9 As— ^4^9 


1.3 ^ 




2. 4. 1 


PackColor 


1.4 t:°:/«/& 

114/ "V^ 




2. 4.2 


PackDepth 


1. 5 ~fu Y 




2. 4.3 


PackExtra 


1. 5. 1 DRAM/^^^^t/— v'a ^ 




2.4.4 


PaluToSramData 


1.5.2 ^nwVW^t^^Va >- 


30 


2.5 tf^-fe/UALU^^SRAM^CO^^^&J^ 


L5.3 fcf^-fe/l/ALU^^U— i/a V 




2.5. 1 


WriteEnabLeMask 


1.6 t^^ay^;^ 




2. 5. 2 


\f9±/UT Y'lsX-rXf 


1.7 l^^^ 




2.5.3 


MaskDepth 


1. 7. 1 SSgrj 




2. 5.4 


EnableMask 


1. 7. 2 FeatureEnable 




2. 5.5 


SelectPlaneMask 


1. 7. 3 PixelConf ig 




2.5.6 


\?9 ir/l'ALUri* PjSRAM^CO^^ ^ 


1.7.4 StencilDepthConf ig 




3.0 fcT^-fe/U:?;*- — ^y Y 


1.7.5 ColorOP[0] 




3.1 8t*i/Ft7t;V7t^yh 


1.7.6 Color0P[l] 




3.2 1 6 \fy yy?9±;vy*— *y V 


1. 7. 7 Cons tantCo lor 


40 


3.3 3 2\?yy\f2±;Vy$~-vyY 


L7. 8 Byte Mask[l:0] 




3.4 6 4 k^7ht^t/P7t-7 7h 


1. 7. 9 Plane Mask [7:0] 




3.5 9 6 \fy V £°?±;l'7a—- Y 


1 7 10 ColorWTDLUTr3:0l 




3.6 128^7ht°^t;V7t-77h 


L7. 11 Over lay WIDLUT [3:0] 




3.7 -vAr?- - -f-y-ffr ■ #y • yr^y 


1.7.12 DisplayConfig 
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1.8 t^mmm? VT 




3. 7. 1 




2.0 f-^/V-7V ^ 




3.7.2 


A/^ '7 7 T 


2. 1 M} s f<-97*—*y9 




3. 7.3 




2.1.1 t°?±;uj±m 




3.7.3.1 




2.1.2 AAf-^7t-v 7 h 


50 


3. 7. 3. 2 


V>7 As-hit*) fete <fc tfr^ 
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3. 7. 4 *:>7Vu*>fc Y) fefc J:tfx7 P X<Djtffi&& 

3.8 2 5 6 fcTy bt?jr±;U7*<— y V (4X^ff- 

3.9 Snt'^ht^t^d-v^F (6Xv;Vff 

4.0 K*|r|I/0 
1.0 T— 3fX^-Y 

Hid, W-IMls/^yAKtsv^UfPi-s^^^-f 

^fAlOOli, lfftf^^5 r K7l^-A/^7 10 
>f ynt^rAl 0 0«t6fHfr>Xf A 

^y^7x-^i04, ifr^tH^lHlf&i o 6, u 
i o 2^fec r 7 f ^tt*ia»i o 

10. lo*fctt2ojy±©U>^y ^?/<7s 1 1 2, 

i4^ 0 ait*-*-*?^ tr^m/jiaa i o 6 20 

[004 01 IU:*t^77>f7^t^riNl 
oofi, i/y^u y^/^ i i 2 tr Ku**5<fcuW? 
/^-x l l 4 t (7) 2 o©JSUfi«>»KSa*$ii5 4 ocox^- 
TA'br^-fc/U 3 DRAMf- y^Oifil lOa-dfcit/l 1 

0 e-hO2ffi£^ti> 0 ::wMxit w/^uy 
Jfs<* 112^:7 K^^fci^J^^ 1 1 4 ico*j-tc 30 
K^-CtS^^T/vt^iryuSDRAM^^^l l 0 
Wi4ot?*>a. U>>U Bl«)*l»e* (...) CJ; 

^tf ffl^ns v^^y h p-7 1 o 2 tf^ 

T/^t°^ir/V3DRAM^ y7 p l 1 0 t <£>R|<Z> y^ 

<DZ'<y77 4r^tfo ^77>f5/?^t^rAl0 40 
0*3, 8 fcTy h/t fl ^i?/^?>ft*5 1 2 fcTy h/t'^ir 

©7l/-^<y7r i o o<D^mztti&tz>a 
[004 1] l/y^5^3y|.p-7i02H T K 
^^t3«ttJ c ©Jftl^ 1 14j:ICTf^7/Pt^t^3 
DRAM^-^yi 1 0 a^h<0fc«><O#J»fflf*«rteiS-t-5 o 
ky^!)y^3yhP-7io2it i/y^yy^u 

1 1 2SriiUTr r ^r^tr^^U3DRAM^y7 p l 1 0^ 
COioiUtx^T/U'fc^^/PSDRAM^^^l 1 0^t>COfc° 50 
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yy^i i2(t fif^77^7^^i»fi:tB 

31 L/e: RDRAM™ #«ktfSLDRAMfc if ^ffi**KiifS T-*x 

[0 04 2J uy^yy^yhn^7io2tt > 

1 1 2£aCTfc°^1r^x^£x^7/l/ 

fc°^ir/W3DRAM?-;y:/l 1 0 a -hi*, 

^11 2 4raCTU>'^y y^=iyFn-7 1 0 2^E 

£r£ ftfc ir/Vx- * SrteS-f 5o 

l 0 2 it, 9J1B<OT Ku^feiVH^^i l 
4 5:ICt7 A/< y 7 7 ffl«8 **5i ^ 
y7r V KSrx^-T/U h^irA- 3 DRAM^^^l 1 0 
a-h-teS-T^o 7l/-A/^77=>vyKfcit) t 7 
l/-A^>;7r IftWWf -^tt > X ^. TVV fc° ^ ± ;v 3 DRAMf" 
y7 p l 10 a-h^rtSB^U— v"a y^PS-r^ 0 
[0 0 4 3] ^^T^b 0 ^i?^3DRAM^>y^l 1 Oft, 
tf^©ft***RK«»oo, ^Uy^yhp^- 
710 2by s *.7/i't°?±;i'3dW\TiyJ f 'l 1 0 a~h 
t<DmX\ »J«»««rS«U, ^5 7 -f 
K«r«A/ffl* (1/0) 

[1, ^feit^ftilflPI/OfflcORambus Direct RDRAM™ ft 

«n*lftu i. 8=?#t> b/&x-\??±/i'7 s ~?% 

mm*fZ> 1 8 fcfy TOf-?/^t8 0 0^fc> 

0 2tt. ^fcteSyncLinki LX&htlZ) ^t—^yiEEE 
*5j;tfJEDEC»te, SLDRAMK*ft-r5. KTlC#tf£?J 

tl5o fifflSftSXtttt, tT-^- • =¥9 (Pete 
rGillinghara) ti5 fSLDRAMcOT— ^*5±tf 
IfttEcOfttgJ ( "SLDRAM Architectural and Functiona 

1 Overview" ) , MOSAIDx^/n^X (MOSAID Techn 
ologies, Inc.) , 1 9 9 7^8^290 ; IEEE^Vt 0 

(SyncLink) ffi&^SgJ ( "Draft Standard For A Hig 
h-Speed Memory Inter face (SyncLink) w ) , MM (Dra 
ft) 0.99 IEEE p!596.7-199X, 1 9 9 6^; f4 00 
M b / s / tr° VSLDRAM* 4MX 1 8 SLDRAM^ 7 7 4 
tK,8/<>? 2. 5 VftjfKJ ( "400Mb/s/pin SLDRAM" 4M 
X18 SLDRAM pipelined, eightbank, 2.5V operatl/O 
n" ) , Draft/Advance SLD4M18DR400 4 MEG X 18 SLD 
RAM, SLDRAM t££3§fi\ 1 9 9 7f9fl22 P~Cfe£ 0 

fc*x^T^t^ir/U3DRAM^^^l 1 OGHfeHJSWfc 
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[0 0 4 4] 13 2(4, —mMM<D7**T/Vt°?±/U3m 
m^y^fX 1 0Sr*^o T a. T/Wtf ^ irA' 3 DRAM^ y ~7 
110*4, 0 1 Ox^T/Vt: 0 ^ir^3DRAM^y:/l 1 0 

3DRAM^>y7 P l 1 0(4, DRAM7W 116, SRAMb°^ir 
}\s;<.yV7 118. 2 0(0t^t;^f fSil^tt 

(alu) i 2 0*5*0* 1 2 1, tehmzm^&ivz>Mi& 
mfc^^xiwrn^yu-s^m^x 1 2 3*5^^^ 

n w^ggtB/^ 12 5 ^ft-eix^tj^ * —s</W<* 10 

1 2 2Sr^tf„ x^T^t°^^/l-3DRAM^^7 P l 1 0(4 

A'3WMM^y^ , l 1 oftic^ br*ixs©fci*v\ ^7 
[0045] {r*7 7 4y9X7 s —9tt % u^yy>-^/< 

X112 CTx^-T/vt 0 ^ t trA'3 DRAM?- ;/;/l 1 0 
^A9 3&>o*ra>&Hi5 0 -r ^r/Uh 0 ^^/U3DRAM^^ 
:/l 1 0^fa^5^77-{ >;^r-^t A/ttJ 

(i/o^-x) l 2 4£J;9gff £*i5,> XftfJ 20 

6ic4 9x^/v^:/t^*£iv Xf)?—$'<xi 2 8 
SrattAA7 f -^7t^y? 1 3 0-45i££ti, * 
:tf-^tt7t-vy hffcSfK Rt7*-7y hit 

2 otsitM 2 l— £A;ftr~^* l 2 9fcj;tfi 3 
l£iICTi£ff £ix5o 

[0 0 4 6] ^ }\s\?z^;v?>xmm-y^\ 1 0d>fc> 
i/y.^yy^i i 2-Sffl Zfrhfyy-i y?*T 

-^(4, SRAMttS^x-^^^ 1 3 2£riiCTSRAMt: 0 ^1? 30 

;w^y7rii8^?)i^o 

2±-CSfll*^6*"efc, ?77 4 y ttmx 
s r — 9 7*—^y9 MfcSft, 

l l o^bl/0/<^ l 2 4£iICTi&i££;n,£ 0 
[0 0 4 71 f-^fc 2 0(DSIJi©f-^138 
feitfl 3 Wt/l/ALU12 0t3<tt;i2 

l tSRAMfcT^ir/w^y^r 1 l 8k<omx^mt>tiZ> 0 
tT^-fe/V-ALUl 2 OtJiVl 2 l^bSRAMfc°^ir/W^>7 40 

8-^i:Sfll £tlZ>?77 4 y 9 Xt—PH. t 
<D&± S tf ^ir/UALU^bSRAM^(7>7^~ 1 4 0 
{ri ^ 7*— MfcStU &[£<r— 1 4 1 
CTSRAMfc°^^/W<^7r l 1 8^kmMbiiZ> 0 
[0 0 4 8] SRUMf 9 ±A"*y 7 r 1 1 8i^h\f9±/^ 
ALU1 2 0*3<fctf 1 2 l^iM ^^^77^ y^* 
*f4, SRAMttJ^x — 9'<X 1 3 2 Srffl CTSRAMd^ 

T7*-ry hftSilfcT*— ^ttSRABtr^-fe/W^y^r 
x-^-X 1 4 2*5j:tfl 4 3?rSi:Tfc 0 ^-fe/VALUl 50 
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2 Ofcitfl 2 l—^f£tl,£ 0 
[0 0 4 9] fy^l 1 0K1i4btl5^l/-^3 

18(4, 7 FIsXft&XfM&t'** 1 1 4^iiCTx^T^ 
tT^*/U3DRAHf-yn 1 O^fS^ttSo flMRtt. T 
Ki/^teJ;W]«A^^ l 4 6-egff T Fv* 
isit/IHfP^^v^i/^iM 4 sci^f^vf/i/ 
T Ki/^fcJ:t> + ©Jffli^^ l 5 OKfiotf^ 
-^15 l^i^ff £ft£ 0 r=*~^l 5 lft, f^/v 

fifc^a-KU ftK^a-KS^fcttf^l^-fe/i-AL 
Ut^^a^ft*/H 5 2§riiC-Cl: 0 ^^/WALUl 
2 0*3*1*1 2 l^bW-SRAMt°^ir/V^>>7r 118 

5 4 SrffiDT, SRAMe^^7W<^7r 118, 
^/l/^? 1 2 7*5*1> + 1 3 7/^bWCDRAMT W 1 

5 6 Sra l^TDRAMT u-^ 1 1 6 — Slf £ft5 0 
[0 0 5 0] 03tt, RAMBUS™ *fctt (gJLffllCttSyncLi 
nk£ LT&tbiX-Cl^fc) SLDRAMA^/ai^'Y^^^^- 

^■fe^SDRAM^y^l 1 0^^Jfe#!l<^^lMX<#7 

0 3^r^T/Vtf^-fe/W3DRAM^yy 1 1 O^WTf) 
M4, H2t^«SB»S*<ov^<od^-r3.T/i/fcr? 
•fe/V 3 DRAM"?" y~7l 1 OtDffife&MMmiZft^X H<Di. 

5 k * *u» S © fc 

[0 0 5 1 ] fctill x^T/l^t: 0 ^^/P3DRAM^>y7 P 

1 1 0(Or<DftlWHaWf±> fry^l 1 OC04o(Oft 
fcf£tt^5 4otf>-fc^S/3>'l 1 6 a-d^iIWi:^ 
BSixfcpRAMT W 1 1 6«r«*i:1-5„ :©«1«4 
^KKfe^^fofe-f, DRAMTW 1 1 6ttH2K*ti 
5CloO*1BttJ|i|BrfcLT»tW"5. 3 <£>DRAMT V 
^11611 [13(7)4 ocOir ^v/3yil6a-d <Z)# 

rf^M^"y^y—mkVi^y9 I 5 8 £r^tf 0 DRAMTW 
>fll6i:Rfll, 8oCDDRAM^^^ 1 5 8 A-Httfy 
7 P 1 1 0CD4oO^(C«iaW^E«$tu5*S^ -tie? 
(3 2flttt4<) 8*tiOM#ttiU»fM' 

[0 0 5 2] x^T/V't: 0 ^^;V3DRAMf'^7 p l 1 0 ^ 
ff^ L T CD DRAMS Ik f 3^ ftHofyT'l 1 0cO«^(rfc 
V^TttffiSftS*^?— DRAM^^^ 1 5 8 C0pc(C<Sff 
L-CMaSfcSo #DRAM/<V^ 1 5 8ft, ir^^itiH^l 

6 OSr^tf lU<Oyj l/'<y7r*^ts« 1212 2^^^ 
H2 3Sr#H8*ixfcv\ ( ^7^^^7rj 

16 0 Srfg-To ) &mm'<>9 1 5 8 14, DRAM If y Y<D 
V><oi^^l 6 4 £rg-t?g$OTDRAM^— i> 1 6 2 
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[0 0 5 3] x^T/Vt: 0 ^-fe;W3DRAM^^7 P l 1 0<D— 

5 8 5r^tf^gf$TM 0t*#^ :y hcODRAMT Wf 116^ 
1 5 8f45 1 2B<D^—i/ 1 6 2 

£"<-v?l 6 2(4 8<@<D1 0 2 4 \fy Yy4 >1 6 
4S:^tf 0 w^3IJS^J{CjoV^Tfi, #DRAM^>^ 15 8 
OlPRStt— £L-C4^ifbry hDRAM"e&5 (1 0 24b* 
y h/7>f^8 7-fW^*5 1 2^—^//^^ = 
4194304 feTy b//*>9 ^ 4 7« # tf y 10 

0 x^T/Ut: 0 ^^/W3DRAMf-y7 P l 10^y? 
-y-^^ixfcDRAM^y^ l 5 8co$:£^x_£^ irtcj: 
oT, 7y7 , <DftUT-*7 L 9 s f*S:&1i1-&Z.ktj:< 

(0 0 5 4] 7>T >s<y7r 1 6 OH:-*^**!*** 
3^ DRAM^V^ 1 5 8rtidX hT^tifct^iryVx— ^ 

iUKo (^rty^7^f ycO^l^U^Hi, SR 

AMt"^t;^5/7r 1 1 8ft<D*^V<Dy>{l<'X*h 

Z>o ) 74 V^y7y 1 6 0f4DRAM/<y^ 1 5 8— fcE 20 

yy 7 <D^> V 9 f4l 0 2 4 If y b <Oy 4 >--o$r^ 

[0 0 5 5] ff iflg 2 Sr#fl8 U ^t;My7rll 
8«i^ig^/^^-h^^r^^^RAM (SRAM) 

x-^fi, — 1 2 2SraCT, 

SRAMtf^ir^y^r 118 fcDRAMT V<i 116 £<£>R 

/W<^ 1 2 2^2oc0^fpJ^<^, ^n — /</MK&'<:* 
123^ ^n-zVU^tti^^ 125t Sr^ tf c 
[0 0 5 6] SRAM^t/W<y7rl 18tt, b°^ir/W 
kLW—9'<* 1 3 8^iiCTt: 0 ^-fe^ALU^bSRAM— cr> 
7t-V5/^ 1 4 Old J; 19 7t-^^ 

^ffi-To SRAMt^ir/U/^^yr 1 1 8{4, SRAMtti^j 
r^^l3 2S:act, Wlf^?*—^?* 1 
3 4^oJ:t^SRAK^^l: 0 ^ir/WALU^C0y^— ^ 1 4 
4 <59(3?#{d-r ^4r#jitPo UWJ-r— 97*—*y9 1 
3 4f4, SRAMt°^-lr;W<-/^r 1 1 8*>bf-?7^- 40 

aft stisx * m^ffl ^ pcqv^ < 

%&/<y91rZ)o ^mi)^h^9±;vkU]^(Dy^—^y 

>144ttSfc, fc'^-fe/WALUl 2 OtSit^l 2 l^Sft 

[0057] — lanwfcisi^rtt, 

1 2 3*5i^P^/P8tH^ 1 2 5tt#>?f , SRAMt: 0 
9±/W<y7r 118 ^DRAMTW 116 fcCOfplTl 0 

2 4fc> h£SSi£U -*\ tr^-feyPALUx— 1 

3 8:fc<fctM 3 9?£h m^SRmti\t}f— 9/<* 13 2U 50 
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#^ 2 5 6 \fy HB-efc5c 
[0 0 5 8] — *lft«K*5l^TM:, SRAMfc°*1?yW<y 7 
rll8tt, 8*Wt7^7^fy^tU #*iry 
i/a?^ yii^^ey 1 0 2 4 fc> h (l^nfcTy h) £ 
<aifo 8*Ptr s> hSRAMb°^1?/W^y 7x 1 1 8H80 

#J{£*3^TI4, SRAMfc^ir/l^yyr 1 1 8(41 6*0 

1 * ci try h*-Yy5/a9-<>'K>Wl**T/5o 

[0 0 5 9] j/nwVW^ 1 2 2f4, SRAMfc^i?/W< 
y7rll8 irDRAMTl/^ 1 1 6 CD-fcrV^T VT" 1 6 0 

f±, ^nw^/^ 122ttl 0 2 4 ^MOt79 
raW^l 2 3j3j;m 2 SSr^tf. ^n — 
ffi^l 2 5*4, VV^** 12 75:® 

CTt^Ty/l 6 0^e?SRAMt o ^i?^^-/7 7 1 1 

-?tii^^7^/l/^^ 1 3 7S:iii:XSRAKifc 0 ^ 
ir/^7 7r 1 1 8Hty77^1 6 0— t°^ir/v 

fc, DRAM7U-< 1 1 6rt<0 if<Dtfy Mcjt«#i" 

^^^^jA^V^y-Y^i^^^^ 1 4 5 
fcitf-r;*^®^* 1 4 7£ffl^5 0 *&**«fcS3V> 

2 5*3<tW^D— 1 2 3 OM^Srgtf* 5 , 
^7 P 7>fy^? 1 2 7, 1 3 7fci^l4 5{4ffl 
V^bJxftV\ *bKtt(©*lfiWK*5V^TI4, 

1 2 2(4, SRAMt^ir/W^y^r 1 1 8*^(DKffl 
fcit^SRAMt^^/^y^r 1 1 8-^<^#iiO^Ofc 

[0 0 6 0] ¥9±/lsALlJl 2 Ofeit^l 2 1 i SRAM t: 0 
^t;My7rl 1 8 t^Mcor— ^*2^4, ^d— ^ 
/W^^ 1 2 2SriiCrc9SRAMfc°^-fe/W^y^r 1 1 8 t 
DRAMT W 1 1 6 h<Dm<D : T-9mmh&gtti:&o — * 
*WK*5V^Tf4, t^ir/v-ALUl 2 0*3^^1 2 1 He, 
2 5 6 \fy h 5-t-/®<D7*—9'<X 138^^^139 
SriiCTx— ^Sr#ii^ t:°^ir/UALU 1 2 0 *3 <ttf 1 
2 lf42 5 6 t*y h 5^y»(D^ 1 4 2i3<fcU f l 4 3 

[0 0 6 1] 1.1 t°^ir/l/ALU 

fc^ir/UALUl 2 0fcitJ«l 2 1(4, SRAMfc 0 ^/W^ 
7/11 8— <D'<4 7y 4 >1i3ZT:<Dy — K ■ ^x-y^ 

14, Z-/<y77ttR, 9^^^^— > 

HJfe^J^SRAMf ^ir/i//<y^r 1 1 8«7)^;v^/K- ht4 
t-i"9, w<;M^ 1 2 2 *aCT^DRAM7 W 1 

l 6 <Dy4>^y7y 16 0 fcSRAMfc^ir/w^Xr 1 
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[0 0 6 2] m 2&£X$m 3 [£0^1-5 i ?(£, x^-T 
;v\?$±;vzxmM3-y7l 1 0(4, ^^^y^^ffiS 
* $r ft/hPS^i~ 5 fc » 2 o co^- >- 9- y 7 If ^ ± /PALU 

1 2 OjSiVl 2 l£#ftt-f£ 0 9 6 tTyh*fcttl 

2 8 try h(Otf^*/uSr3S*f"f5fc»KH:, 4 0 tf y h 
cofeffl^t 3 2 tr y h<OxVxtflSco^S^S-e$> 

[0 0 6 3] 7 f a.r^t 0 ^-fe^3DRAM^^7>i' 

AlOOli, f y^l 10±(0fc°yO»?:t/h 

/ut°?±/u3mmi L yy p i 1 0 i<Df|tf- ^fcit/ffrj 

Wfflf«Sr2HS^Sfc», Direct RDRAM™ BY RAMBUS* fc 
ft (^S&tJiSyncLinkir Lr*OfeixTV^fc) SLDRAM&i? 
co»««l/oft«SrJfli*5 0 -SWSWfcfiv^Ttt, 
T/V-t°^ir/W3DRAM^y y # XV^i/XTJ* 10 0 

^112, *5±tf, 8 0 0^^^5/h/#tSft 

6 i^y^uy^yh 9 1 0 2/5^f^r^t^t 20 

/U3DRAM^^y 1 1 0 a-h— (7)8 If y h^#[n]$W^ 

ALUl 2 OfcJltfl 2 1 14, &Utl^t7t;KD7t 
-■^?MC<fc#Lt\ 2 0 OMHzifcttl 3 3MHzC5V^T 

(C, r^T/Hf ^^/^ 3 DRAM^^yi 1 0 (Cfc^T&S 

1 0 2^mhilZ>m^^7l' 

[0 0 6 4] 0 3 4r#IU tf^irA-ALUl 2 0fcit> + 
12 1fi N X^T/Hf^^/^SDRAMf's/yi 1 0 0)** 
I^B^(tfett5 0 If^-fe/l/ALUl 2 O&itfl 2 1 

<<75^aTT^°^ir/VALUl 2 0*5<fctfl 2 ljJS^U 
- ^ 3 > r £ 2 o <£> fc a * ir £ feSf 5:i?r "Ttg fc 

ALU 1 2 O&itf 1 2 1^2o<^fc: 0 ^ir^?rfigiJi^a 40 

^^u— > 3 ^ (rop) /yuyK^iy M 6 6, r 
•f^zL-y M68, Xx^vvW*—-/ f> i 7 OfcitF 

V K*»»J (WID) m y M 7 2 
[0 0 6 5] @4(t ^3^£2ffi^£re°^1r/VALU 

1 2 o ts ± ot 1 2 1 <n-mm*7Fir. «ys3f*©ss i 

CD*If4, ilO fc 0 ^ ir/UALU 12 0 (£**]£ U r 0 J £ 
^y^StlTV^. *DfllK»OlS2©Jili, »2© 50 
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If^iT/UALUl 2 lt»lEU r U k7^ ] J>?&tl 
T^5 0 ROP/^^y hi 6 6(4, =^=-y H 6 

[0 0 6 6] 05 (4^(4 9 ««ag*<03S£*» 2 
frh°^*t?/UALUl 2 Ofcit/l 2 lCDteSafePJ-C&So R 
QP/7\s> K^-^y M 6 6(4, SmBbROP^.^ y H 7 
4 t ^i/y K^y H 7 6 JrC^ISnSo rco^ffi 

Hl8ttftV\ ^O||«0iJ(4, 4OC08 tfy h^l/^Ka 
^^M7 8 b 4oco 1 0 Ify h/l/y M 8 

0irSr«F*i+5. J:9*t4Wt;V7^y M: 

^ i o try s> hxrfe^o 

[0 0 6 7] ^6(4, fc^ir^ALUl 2 Ofcj:T>l 2 1 

*?y-f\ 1 0±tCjfi^^tl5, If^-fe/WALUl 2 0*5«t 
VI 2 ltt^*t63.= 5f hOS£ft«L2o«:*u tfc 
#ot, X^T/Vt^ir/l/SDRAM^^yi 10^<(^). 

5rtwt5o rsj (4, i/y^yy^n 

2^iiC"Ct: <, ^^^ALUl 2 0£fc(41 2 l^a6«**t 

5y^r-^**t 0 ^ l"Dj {4, ^nw^/^x 
1 2 2S:iii:TSRAMt 0 ^ir/W<-/y r 1 1 8^t>lf^-fe 
/VALU1 2 0 4fc(4l 2 l — 36« $H5fT3fex-^ Sr^ 
i~ e ^ TRj ii s ^n— /</^X 1 2 2£aCTSRAM 
fc^Wy7r l l 8— ?¥t«Mt SftSSteS-r-** 
5:* tdtj , rsu *dJ:V twtj (4, ^jxftif 
-f^^x-y M68, ^f^>M-7 M 7 ofcir/ 
•>^>-K^ID^^y hi 7 2{^4 "9tT?fefcn5x^ 

fc(D4-o^R0P/7Vy K^^/ h 1 6 6^li 0 t^T 

/vt: tt ^-^/V'3DRM^s/7 p i i ooro3IJS^j(cioi>t 

(4, ROP/^UVK^y h 1 6 6— <DV— ^f-M* 
x > y - Afc J:l> + tT5fex-^ At)* V V - A(4#^ i i 
If ^ h«Xf*>S. ROPA/uy K^-^y H 6 6 36*bffi^J 

ff*x^^^ by -A, ^itfgSr-^^ h V 
— A{4 3 2 tfy MI-C£>5„ Xfy^^«; h 1 7 0 

(4 N ffit^ hy-A^sff lt, h y-A^m^j 

U t<oP5*i:t>8 try Hi"C*5o ^-f^K^ID^= 
7 M 7 2 (48 if y h^fT^fer-^^ hy-ASr^fg-r 

So 

[0 0 6 8] 1.1.1 ROP/T^U^ K^^y h 

0 7(4, -^Jfe^JtCfctt^lo^ROP/^U-y Kasiy h 

1 6 6 Sr^n ^ trm<OT&?w+o Z<DMMM^io^X 
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Mt, 8fl§CDl 0 If y hROP/yi^^ K^=y hi 6 6^2 
8iOKDP//l/y K^^y M 6 6^tt, 

la— (y-*fe (sc) % y-x&M (so , fi 1 

5fefe (Dc) fcitffTifcffift (Df) fflO) 4 0011 tfy 

hx-*A^t*£jfyfim Otfy h?*-* Hi* 
5 0 #R0P/:/ l/y K^~y M 6 6 ft, ( 1 ) ROP (S 
c, Pc, Dc) , (2) min (Sc, Dc) , (3) max (Sc, D 
c) , (4) Sc*Sf+Dc*Df, (5) Sc*Sf-Dc*Df, 
*fci4 (6) Dc*Df-Sc*Sf(7)6OC0^--<l/— v/3 ><D 

[0 0 6 9] ROP^U— v-a min^-< U— > a 
max^ I— > 3 >^ fcH: 8 tf y h :/ 1" ^ YHr*< ^ > 

3>$rff?i5tt, 8fi(OR0P/^i/yK^y H6 6* 
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* ft, r^T^wtfl*?**. i o try h:/yy 

l 0ic<t<9 l otfy h^i^^K*-<u— >3>asfr4b 

v\ te*Jfe#H3\ 8{®C9 1 0 tfy hROPA/uyK^—y 
H6 6S:tU l>*>&5S£Kt>— fttC2o<DtT*1? 

io [0 0 7 0] y-*:/uy K&ft rsfj ^^Wt^l/ 
>k«* rofj (i, &co«ii^-r<t9B-y-^fe, ft 

[0 0 7 1 ] 

[*1] 
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Df 


7*77 | ft 


ft 
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GL_ZERO 
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X 


GLJ3NE 
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GL_SRC_COLOR 
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SR 


SG 


SB 
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G L_ONE_MI NU S_S RC_COLOR 


1-Sa 


1-Sr 


1-Sg 


L-Sb 




X 


GL_DST_COLOR 


Dot 


Dr 


Dg 


Db 


X 




GL_ONE_MINUS_DST_COLOR. 


1-Da 


1-Dr 


1-Dg 


L-Db 


X 




GL_SRC_ALPHA 


Sa 


X 


X 


GL_ONE_M3 NUS_SRC_ALPHA 




1- 


Sa 




X 


X 


GL_DST_ALPHA 


Da 


X 


X 


GL_ONE_MINUS_DST_ALPHA 




1- 


Da 




X 


X 


GL_SRC_ALPHA_SATURATE 


1 


min(Sa, 1- 


-Da) 


X 




CL_CONSTANT_COLOR_EXT 


Pa 


Pr 


Pg 


Pb 


X 


X 


CL_ONE_MINUS_CONSTANT_ 
COLOR_SXT 


l-Pa 


1-Pr 


1-Pg 


1-Pb 


X 


X 


CL_CX>NSTANT_ALPHA_EXT 


Pa 


X 


X 


CL_ON E_MINUS_CONST ANT_ 
AIiPHA__EXT 




1- 


Pa 




X 


X 



[0 0 7 2] &^08£r#$iU ROP/;/ U y K^~y h 
1 6 607^^t^l/- ^3 y (ROP) g|51 7 4£\ 2 
5 6fiO^-^i»»o5*>loS:y-^ScA^I, ?T5fcDc 

itfftijftly^i i 4£aICTi£{f $tt5««t± 9 -try 
h£*X5R0PWv?;*£ 1 8 2rt\ 2 5 6{@<D:A-/W&g 40 

Result «* (OpfOJ & -Dc 6 -SC £ 
-PC) I 

(Op(2) & -Dc & -Sc & -Pc) | <Op[3] & Dc & -Sc & 

(Op[4J 6 -Dc & -SC & ~Pc> | (OptS) C Dc & -Sc 

|Opl6] & -Dc 4 -SC & -PC) | (Op [7] & Dc & -SC & 



(cA^Oio^/^^yu^^ l 8 4{c*ii**L5. 
ROPffil 7 4tf)l try h*?^*^ *coy-/U^g* 

[0 0 7 3] 

[ii] 

Pc] I (OpflJ fi Dc * -Sc & 



-PC) 1 
-Pc) I 
-Pc) ; 



[0 0 7 4] H9*»e>Bl 4£#JSU ROP/^uy 1 8 8jS£tfl 9 0, Jn»« 1 9 2, lo«T$ 

~y hi 6 6<Dyu>h*Ul 7 ^SH^Sfcflg fil 9 4*5 Jztf 1 o£>* 7 y^fi 1 9 6 £^fr 0 09 

1 oOx-f If fHWSS 1 8 6 , 2ootl 50 8 try h/^y K^y M 7 8 Sr*t» t^i/- 
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[00 7 5] y-XfeffiS color&itWT&feffiD color 

v^<5j&»fc:a*3M3&1\ [o.o, l.o]<D|KHrt<0li£i:5 o 
t;tff, 8tfyhA^14ll [14/256,15/256) CO® 
ft<D — 30li([*S3BSl**l5 0 tL^ffi [14/256, 15/256) 10 

L> *<Dim<D*m&1fimiR£fr1tt3:hli. i-ftfe*>i 
4. 5/25634*319?; § tlfc ft tf , ff» y - tt-t ?>t&ffl 

fc#LT«9i»ftv^J:5l2:S^ ft»ttftfi*tt<tt)]E 

1 r i id <fc o Tft^c-e^ 5c Lfc^oT 

8ifs/hyuyK^7M7 8tt N 9tfyN*f9tfy 
h<£S»3gl 8 8 3o£tf 1 9 0£ i &5£ir£o 
[0 0 7 61 01 Ote, ^l/yK*^->3 >f^<D 20 
■©tlWI^^yht/Tf, If • ^yiry h 

-C^*tft5o 

[0 0 7 7] -**«fc*5l*"CI4, 8U»W-wC 
*©^#iLT9l«K:J:9«ffl*ix67*-y- (Fole 

y) , tfr^^J* (vanDara) , y^41r— (Feiner) „ 

(Hughes) {££3 l^^S^ — $ >f 7? 4 30 

y? XOWMteXXPMffiJ ( "Computer Graphics Prin 
ciples and Practice" ),g£2/i£pp. 5 7 0-57 

UCfc$:£jxZ>£ 4 X 4Bayerx^^ h 

5 Q (-0,5,0.5) ©|KH«>f f -f1» , «[a s «J*'C«ClS*t[ 
[0078] Hl2f410tr^ h^uyK^y M 8 

T-&£ 0 -SKWKasv^tt, lOifj/hyuyK^ 
5^M8 o&* t 8 tfy h^i/y K^-~ y M 7 8<£># 
#4:©«T?i«r«ftlR9 o»8l*r?¥«ffl't4 J: 5ftlB 
«T\ 1 0 tfy hyi/VK^7 hi 8 0tfmm$tL 
5 0 1 0 ¥y Y~7\s> \fsuz=.y hi 8 Ote, 8tfyh:/ 

*t2o(Dl 1 tfy 1 1 If y MfeWSl 8 8*>it5 
1 9 0«:iMSi:-*-5. 

[0 0 7 9] rco^mM^^fc, ^r^iioTV-x# 
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1 6 6— A*£;ft5 2-o©A*^^^U^f2 0 6fc 
it> + 2 0 8Sr#mt-r^ 0 014H, A^/lo^l^ 
f-2 0 6tei^2 0 8(Df¥lfflftllT*fe5o 

[0 0 8 0] 1. 1.2 rVX^L^y 

^ir/kALUl 2 0*5<fctfl 2 1 fclii 2 OCOxT'X^^ y 
M6 8iS*5 0 2oOf^a=y M6 8I4, V- 
^3 2^ h£fir5fex-*3 2 try hitfcgrf 
5 0 »J*Pfflf«36S 1 6 tfy h^X^ UitXf? 2 1 0-^x 

feix, Set-, Jfcfc^w— >a vottcy— ^^-#18 

iwtTjfe^-^tify hrtKiiaaitiRbfts. u) 

7XWK (2)src<dest > (3) src = =dest, (4)src< = 
dest^ (5)src>dest N (6)src ! =dest > (7)src>=des 

<Z>3 tfy M/^^7^;UKHi 0 , ff*ftLMKJt 
«*^U-S/3^3»ltjeSiL5. iEOIEEElMHt*»/h 

«^»-c*>ixrf, «F»try h*<n^***titf, jE 

[0 0 8 1] 1.1.3 XxVv'/V^^y b 
Hi 6 *5«fclflg 1 7tt\ ^7^^=y M 7 0£>:/ 
ny:?|IlT-&3o tr^-fe/PALUl 2 OtJiVl 2 lttt 
2oo^fy^^ y M 7 0^&5o 2oc08fcTy 
Mfy^^'; h 1 7 0tt^, ftfc^x^vvWB 
<D8 try hx-*A*K 1 tfy hf/Xf^ hA*!> 8 

^Oftl^fSlfcgg^U-- 7r^^aW 
t^^3yi/^^ 2 l 4ft<£>3 trv hi/^x^y 

-f— A'KfciUfBjfeSiX, (l)7x-/K (2)ref<des 
t, (3)ref==dest > (4)ref < =dest % (5)ref>dest, 
(6)ref ! =dest. (7) ref > =dest, *J i V (8) <?? 8 

[0 0 8 2] mi 7S:#fiSL, r^r^ hfci^r 

3>n— Kfi x ^ryv'/^^^a >-^ffft^ 

dest^ 0^ ref\ wrap (dest + 1) ^ wrap (dest — 1) „ sa 
turate(dest + l) N saturate (dest — 1) , .fcU^'destXr 

[0 0 8 3] 1.1.4 ^iXKS'ID^y b 
m 1 8«, ^-f^ K!?KW'J (ID) ^-^y h 1 7 2<7)Xn 
y^H-CfcSo tf^-fe/WALUl 2 0*5<tt^l 2 1 fcf±2 
0<0^>f ^ K^ID^-^y M 7 2*5fc5 0 2o08fcTy 

N^-Y^K^IDittt^^y M 7 2f4#*, fT^feWIDffl 
60 8 fc*y hx-^A^t 1 \+y hit«tt*U*i: 
5o y K^ID^^y h 1 7 2^^K)(4, Uv? 
^^2 1 6^C0 8 tTy h7^-/VKtSpl/^^ 2 1 
8rt<Z)8 fy F7^-/U Kt77^ l >3yi/^^ 2 

2 0ft£>3 tfy H7>f-^Ki:KJ:oTtt«P*ixSo 7 
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§ 7 y^?©2 \fy h7-f-/VKli, (1)7 * M 7 0 j3tVf^=3/ h 1 6 8^?>(Or^ 

=c— (2)ref<dest. (3)ref = =dest N (4)ref<=de MB*tt* x^TA-t^iTA* 3DRAM^ ^7" 1 1 0 

st, (5)ref>dest, (6)ref ! =dest, (7) ref > =dest, ^ U— i/ a ^Srftj^-f £ft5 D *2fi, 3o 

H^Ifcx-y hi 7 2 i^x^vvvx* h^-y tltH^T ? is* y<D ]} X bX*foZ><> 

M70i tt«ffi«tPl— e*>5. [0 0 8 5] 

[0 0 8 4] ^yK{?IDa=yH7 2, ^f^^* [*2] 

&2 fc^-fe;i^Xh 



WID T*h 


































if* 















[0 0 8 6] 1.2 SRAMtf^ ^1^7 7131 9joJ:tf ft(Ofg££ y A >^ t 7—9 1 0 2 4 \fy b&*l? 

82 011, SmLK e ?±;W<y7T 1 18^^-fo -Sil, ^<Dx~* $ jxfc^* *S «£ tfa 7 A<7) 

WKJSl^TW:, SRAMb°^i?yW^>7r 1 1 8 tt\ 8 7- 7 K^^ + t y^7^^?^2 3 O^tiiiJl 

KX 1 0 2 4 tTy hOv/Pf^ hSRAITT?*R£jh,5 0 £ 0 

Jfxi— ,<;W<x 1 2 2(4, 1 0 24 t'^h/^7 P 7-l'y 20 [ 0 0 8 9 ] >a >fi, 

U-v^X* 1 2 7 SrffiCTDRAMT W 1 1 6 (D±^^T> Write Cache Line (WL : 3r«t V 74 ^Wh) 0r*<V 
7*1 6 OfrZ>SRMi\i a ?±/W<y 7r 1 1 8— 7*— — > a >\ Masked Write Cache Line (ML: ^r\yi/=L 

aH*5 1 0 2 4 \fy b 1 0^-/#ggtl}/^ 125^t 7^T >-^-e^ ^ #iA) j^W— 5/a y£/*::(4Change Cac 

tf. ^PwVWUl2 2liifc, 1 0 2 4 ^F/q he Line (CL) t^l/-^ 3 ^K±9|||ttSh5 0 #|#> 

^7>fy^? 1 3 7£»£TSRAMl^'fe/W<:y7 7 OHtfV ^WffliC, SRAMfc°^ir/W^-/ 7 7 1 1 

1 1 S^ibiry^T^T"! 6 0— x-^Srlc^-rs 1 0 8 rtco^£$jh,fc7-Y y^br-^t^V/7^ ^ 

2 4 Ify b 1 O^y^lrii^^ 1 2 3£^fro -<OSIS 1 3 7 — k 1 ?—* 1 0 2 4 fcfy h*S3bf-$Jt, 
Wldtelf^Ttt, ^P^/WUl2 2|j:it ^X^# /l/-m^tJj;i;yq k^^^b^^ 

1 4 5 fcit^* 1 7*9 1 0 2 4 bfy hj^^ft, ^^^Sii^^f7 P 7 

4 7 5rjiC-CSRAMt: 0 ^^/W<^7 7 1 1 8^?>ty^7 30 1 4 7— =1 $ tl& 0 fcL^V— 5/ 3 

^7^1 6 0— ?*9*f— * 1 0 2 4 fcTy h§rfi^1-^ 0 ^WL*fct4ML^fetbfi, ^U-v-a ><Ds<>9» £ 

[0 0 8 7] SRAMt°^^/U/<^7 7 1 1 8^t5"> ^^ATK^it /<^/^^7>f VU^? 2 3 

*y ^ s<lf#7 KU^ 5 bfy h&iO*^ 7 A 1 *5<fctf=i 7 ~?74 V 2 3 2 — ^ t: 0 — £ 

TKU^ 3 lfybSr^tp*^2 3 0 4rB8*^«tbix5. ;ft£o t> L^w- v-a ^^CLXffctbfi, *^s$/<<4~f 

3 0f4 s mffiSRAMlf ^-fe/W<5/7 7 1 1 8rttC* 7^^^^ 2 3 1 jo £X$=* 7 7*7^ ^ US?* 

hr*nTV^6^-*a*^oTSfcttKtaj»r5fc» ^2 3 2H ^tif:Hr^7^y^y^± 

W£JB$;ii5o t;3 7A^^2 3 0^b^fc o -t5o i^oioty^t 

[0 0 8 8] ^Pw^w^oRfflrf^W- v-h^I4, 4#A'0>m\^ f-^f ii^^7^yi/^^ 1 3 7 

Read Cache Line (RL : *ty^7>f ^RW) OF^^fl, ^JX ^ #3i^^-f 7^7 ^ > 1/ v 1 ^ ^ 1 4 5 COftiJ 
— > a ^Change Cache Line (CL : ^rf^^7 40 ^TT\ ^ V^fcct Xf=* 7 77-i > V*s* # 2 3 

/^V^l 5 8^i:t/=iyA^^T f -^9sffl^7 P 7^^ [0 0 9 0] ±KffiW Lfc^NSK^-tSf-^^Bflfttt 

1 2 7^^:^-^ 1 0 2 4 t*y b&=*?—£tl &T<D k&*) X*hZ> 0 

5 0 »c<^i o-r/fp^^/^m^, "f-pmrnsu? [0091] 

7^>i/i>X? 1 2 7/^e>SRM1fc°^1r/W^;/7 7 1 1 8 [^2] 
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function Mask [1023:0] 
input ISllsO] PlaneMask; 
input 1127:0] flytemaak; 
input XaMasXed; 
integer X; 
begin 

for (1-0? i < 1024; X - begin 

Haak[l] « (tlsWasked) | (PleneH*skti»512j £ 
Bytenaakli/8])r 
end; 

end; 

endfunctlon 



[0 0 9 2] tr^-fe/UALUSKW^U— i^H y(i, Read 
Data (RDAT : ^Srtti) i/g V, Read Pixel 

(RPIX: fcf^iTA'gStfcJ) t^^aV, Single Pixel 
(SPIX : i/Vffr • tf^irA') ^t—v'a VjoitfDu 
al Pixel (DPIX : x^TVt" • \f^±/V) ^^L"— v" 3 V 
fc J: <9 H*6$n5o t^Hr/l/ALUf*— Ullt 
2 5 6 tfy h*r?S>9 5^/»©aaE"e»fPU SRAM If 
^t;W^77r7-^14 2t)*fc, 2 5 6 If y h 
IStfc!)5ty^S^t5o SRAMtf^i?/W<y 
77 1 1 811, 512 tfy hO^U—y^X? 2 2 2% 20 

fc, 5 1 2 tT^ hCO/k-yv^^ l/^^ t 1 2 8 If 
y hflVW US?** i^ft^StlT, 102 4 

Ify MD^^tiAl 4 SOrt^M^^ ittttW 

[0 0 9 3 J tttti^- hfcJ:^*^^- Ml, 128 If 

y h<o'<$>#v ttr k^*»«3*lSo 2 5 6 tr? h 

X— *^ir*/H 3 8*5<ttJ?l 4 2(12 0 OMHz^tftf^ 
L, — #1 0 2 4 tfy ^nwVW^ft^H 2 2 
ttlO 0MHzt?»f^f-6 o LV^JSMtCjo^-rft, S 30 
RAMt'^iryW^^^r 1 1 8fl, 8o(D^^r>^7^ 
>2 2 4Sr>fr-f £ Q 2 5 6 tfyhr-?ft*/H3 8 

4 2lt ffiS^l 2 8 If y h'tyls?!) 
ftT, ^r-y 2/ ^7^V2 2 4(Digj^Lfc2 5 6 tfy h 

5tc, — 3aSWt*5V^Xr.OB*tt^ SRAMtr^ir^w^y 
77118*, 6 4t , ^h(Dr-^Ii±!ft^H3 8 
a^dfeitf^-^ffiif-^/W 3 2a~d«HI;i5 4o 
<7>®3TW 1 1 8a~d(C^tt5w ttCioTSIM^n 

£ 0 te^JfiW-^Ttt, j/n— ✓W** 1 2 2^, SR 
AMt c ^t;W^7 7 1 1 8ttyx7^1 6 0 tO[M3 

[0 0 9 4] fl&HJfiCTl-fcV^Ttt, x—^DRAMT W 
1 1 6^kfteig$;ixTa>£>, SRAMtf^-^/W<5/7r 
>r>^7>f>2 2 4<Z>if<DtTy h^tf ^iTA'ALUl 2 0 
»iVl 2 UcJc9Mfr£ftfc^£^fc£>, SRAM tf ^ 



t/^5/77^-7^^2 2 6 3JSttffl*tt5o H 
2 0 Sr#flg U r * ^SRAM 2 2 6 ft, 1 6 17— K 
X 2 5 6 try hOOx^T/^- hSRAMT*^*tb5a ^ 
pw<;W<X12 2it 2 56lTyH0t;»ORHJ 
M-8SR£ft£o tf^ir/VALUl 2 0*5^1 
2 1», 2 5 6fi£>lf y h Cf£ (7)#^^-^/U (WE) 
£«£5^X^r^£2 5 6 try h 5^y»#a*- 

[0 0 9 5] Read Cache Line (RL) > a >(7> 

BC, x-^tf)y-f >-fi, SRAMtf^-fe/W^y7r 118 
<D7*-#mz.W&1Zfls ^^SRAM2 2 6^C0*fJS-r5y 

[oo9 6] i.3 

021, 0 2 2*5irj«0 2 3tt, -*tt«<DDRAMTWf 
1 1 6 COfll^c^-t'o DRAMT l^-f 1 1 6tt^v?3.9— DR 
AM/^^^ 1 5 8Sr^tf 0 ^^yoS^tttt, 10 24 
fcVh^t57^yi 6 4-CS>5. ^-v?l 6 2 
II, 8o(D7'{yi64 > 4fctt8*nlfy h^ts 0 
— HlfiWtasV^Ttt^ DRAM'<y^ 15 8115 1 2^(7)^ 
-v?16 2, *fctt:**!J 4;*#tfy hSr^tfo ffiKffi 
MtC^Tte, DRAM^V^ 15 811 1 0 2 4 6(0^- 
^162, ifcfl^^y 8;*#tfy h£rafr 0 DRAM^V 
9 1 5 8*M*y 8^#tfy h*««W5«*«R:33V^ 
Til, 0^#tfy k 4 8*#tfyk 6 4 

^tftTyk 80^#Ifyk 96;*#tfyk 128 
h*5it/l 6 0;*#tfy bCDDRAMT W 116 
Sri*-*— h-T5fci65 s 6, 8, 10, 12, 1 6*3<£ 
1*2 OiBcDfigijODRAM^^ 1 5 8«^foS 0 

[0 0 9 7] &<£>Sil, 64/72^ #tfy h Direct RDRAM 
n (Dr—jri/— b&kXfUff}? y h X18SLDRAMx-^ 
hC0^(C*t-T^DRAMT W 1 1 6<D»^^ 
< 0 Direct RDRAM™ H\ DRAM^ T 1 1/0^ ^ ^ a ^ i <D 
M<?>128/144lf y F^f^7x- ^Sr*-f^ 0 SLDRAM 
fl, 64/72t # y h>f V^7^-^*Wi-So rV7^fc° 
^ 3 DRAM 1 1 0 f±, 1 0 24lfy K^7x-^ 

[0 0 9 8] 
1*3] 
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32 


40 


64 


80 


128 


160 






w 


/ft" 


iff 


w 


















dram fc*= y COM' >7& 


8 


10 


16 


20 


32 


40 


n'Wfcfcyov-/* 


512 


512 


512 


512 


512 


512 


v-/fcfcy<07<>» 


8 


8 


8 


8 


8 


8 




1024 


1024 


1024 


1024 


1024 


1024 



[0 0 9 9] *10* 1^4] 













2 






/»H 










lOdoubled 


512 


8K 


44K 


4 OK 


40 


5 


1025 


8K 


60K 


4 OK 




10 


512 


8K 


8 OK 


80K 




5 


512 


16K 


80K 


8 OK 




20doubled 


512 


8K 


8 4K 


8 OK 




5 


1024 


16K 


100K 


80K 




10 


1024 


8K 


120K 


80K ! 


80 


20 


512 


8K 


160K 


160K 




10 


512 


16K 


160K 


160K 




5 


512 


32K 


160K 


160K 




4 


512 


40K 


160K 


160K 


160 


40doubled 


512 


8K 


164K 


160K 




5 


1024 


32K 


180K 


160K 




10 


1024 


16K 


200K 


160K 




20 


1024 


8K 


24QK 


160K 




40 


512 


BK 


320K 


320K 




20 


512 


16K 


320K 


320K 




10 


512 


32K 


320K 


320K 




8 


512 


40K 


320K 


32QK 




5 


512 


64K 


320K 


320K 




4 


512 


80K 


320K 


320K 



[oioo] 1.4 e % dram™ t n&ttw h z> f >m^7P-to 

"r^T/Vt'>;-t/V3Wm<?-y7l 1 Oi3:„ Direct RDRAM [0101] 

" *fcl;iSLDRAM£ trvH&ttriSfcS,, &4>«iiDirect RSK30 [^5] 

«5 TJL7'jHf-i;-bJU3DRflM tf> 





I/O 


wr 


IB 


RQ[7:0J 


I 


RSL 




DQA[8:0] 


I/O 


RSL 




DQB[8:0] 


I/O 


RSL 




era 


I 


RSL 




CFMN 


r 


RSL 


W^f»<7>iP^7- 


CTM 


i 


RSL ' 


?X^©7D77+ 


CTMN 


i 


RSL 




Ve 






rsl «^ic«-rs»sL$i^fa»^«E 


V 

T*R*t 






rsl a-K u-y ^rz^1-*)-5*-^ffi 


SIO[1:0] 


r/o 


CMOS 


SWArt/Hl* 


CMD 


r 


CMOS 




SCK 


i 


CMOS 


'>'J?*7n77A* 








rdram a7fc£ tfY>*7i-;iUtt^&®K^aE 


GND 






RDRAM 17&£ W»7r^|C^f5^*ftS^ 



[0 10 2] l.S^Phn/V n {^8OC0fc°^5riix., SLDRAMttl 0 fflCO fc°^£lfx. 

M'M&XXfT KW^ttftSr^ff-t"Sfcfe, Direct RDRAM 50 5 0 fa7/U^t^3DRAM^o ha;Ht V^-fftO-f 
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y?7x- ^ftWt*3V^Tt>ttffl"C*5 J: 5 8oot: 0 y 

?-feA*3DRAM^s>:/l 1 0&«flFrS o 
[0 10 3] ^[C0 2 4fciOT2 5Sr#R8U ftJTO 

/W5 2fi v 4 0 0^#/M h£&V\ fcf^ 

ir/VALUl 2 0*5£tM 2 1 , SRAMlT^ir/W* y 7y 1 
1 8*?)W:^!) >?s<X 1 1 2t^y^7x- 

tt, lg?fcfcO 2 0 O^^M hSr«V\ DmUOPl 
5 8*34^—^1 6 2^T^^^Jo4tJ ? yy ^-r- 

15 4(4, lg>fcfeD 2 0 0^^WhS:gl/\ ^n- 

1 2 2?rai:r<7)SRAMt: 0 ^-fe/W<-/7r 1 1 8 * 

«9 /0^t^U->3> 
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ft^H 5 2, 1 5 4*54tfl 5 6 fi, 3oOft^ 
/V** [fjJ8# fc A ft 5 X a T > V fc° £ -fe / V 3 DRAM y ~f 1 1 0 fc 

[0 10 4] 1.5.1 DRAM/^^^U— ^3 V 
DRAM/^^^^U— iXa ^4, 2 0 0 h 

/»©$ffl2tr>«fJ»^-Y^/H 5 6£fflDTigft Stl 

[0 10 5] 
[*6] 



0[l:0] 


z*z 7 >> 




M* 


00 


IDLE 




1 


01 


PP 


Prechacge page 7" 'Jflry" > 


3 


10 


AP 


Access Page ( V —/ 7frtt ) 


5 


11 


CP 


Change Page(V-/£M> 


5 



[0 10 6] 0.2 6«r#J»U ¥yhDv.« tf % 
1 1 4&mZXfflfc£hZ4<><D*[W£ : ?x.T/\'\;jriz 
}V 3 DRAMAS 1 1 0©5t)loS:I*{t5, tTy HB^ 
flS % ^-^x^- T/Vt°^iryW 3 DRAMAS 1 1 0 ft CD 3 2 
OpTffi&DRAM^^ 1 5 8<7>5^1o£ril*Rr 5o IT? 

bP9:o DRAM/<>-^ 1 5 8fttf)l 0 2 4fflc0nT|g^^ 
- v> 1 6 2 <D 5 1 oSrSW-T S. 

[0 1 0 7] IDLE^U->> 3 ^4, 1^-4 ?/U<DfflfiI 30 
t>Lfrl\ 02 6*5 4tflll2 7 Sr#HBU Precharge Pa 
ge (PP : v?^y — V s ) ^l/-i/gytt, *£fi 
D.:o <D^i^B«:o Sr:/!^*— 2S«[C3iNr* 
/K Slff{C8f->f ^/l^i^So 

[0 10 8] 0 2 6*3 41*0 2 8£#f&U Access Pag 
e (AP : ^-S/T^ir^) sj-^U— i/a^ti, ggD,:o 
<7)/<>?B4:o <D^<—i?P™ CT^t^U 2Hifc5iM p 
^/K SSfffCSlNf ^/Ws5^5o DRAMaO^ 1 5 8f4, 

[0 10 9] 0 2 6ioJ;Ol2 9 3r#HBU Change Pag 40 
e (CP : ^3E) ^^W-S'a Vf4, Access Page^ 
-<l— >3Vi, *cOftfcjK<I^C^BOP^V^ — 
COPrecharge Page^^ l/b Srfi^-frfc <£>T*& 



<5 0 

[0 110] 1.5.2 ^ow^^^v'gV 
^D-/VW^^U->> 3 ^<DteS^4, ffttfi^2 0 

o*jfs<4 bm<omm2\z'>mm^ j r^i 5 4^4 

Dw</W**(Ei£|Cfi4 ?v y#&£ft<DT*s ^~?>V 

[0 1 1 1] 0 3 0^03 4Sr#flBU tf^KD 
1:1 F4, 1 1 4 {C^oT^^o^fg&r 

» T/V'tT^-fe/U 3 DRAMAS 1 l 0© 5 *>lo4r»*W- 
5 G tfy NB 4 : of4, gfll0rtO3 2 ftDRAM^ 
1 5 805^1o5r®^-r§ 0 IfyfG™ (4, ax 
SilfeDRAM/^y^ 1 5 8fo<D8'?<DnIffitj:**yi<'*7 
J 7 1 6 OcopfeloSrStR-r^o tTy hL=o 

tt, SRAMt^ir/U^y^r 1 1 8ftC0 1 6£>*TBgfr3r-^ 
7^^7^y2 2 4£>5^1o£ril^t-£ 0 

[0 112] &CDS7I4, -|OIMfc:fcV*-Cftj£3;fcS 

[0 113] 
[^7] 
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39 40 
&7 yn-/^/U^U-i/a> 



0 [2:0] 








000 


IDLE 




1 


001 








010 


EL 


R Ga d cache Line ^+*ifyj.^i>ifttB i 


4 


Oil 








100 


WL 


Write Cache Line (itrtiTf 




101 


ML 


Ma3ked Write Cache Line 


4 


110 


FL 


Flash Masked Write Cache Line 


4 


111 


CL 


Change Cache Line 
C*tr>a70&JS> 


4 



[0114] 03 0£#ffiU IDLE*^U— >a Vtt, 
l*>f ^©flBfafc L4V\ Read Cache Line (RL) , W 
rite Cache Line (WL) > Masked Cache Line (ML) $d <fc 
^Change Cache Line (CL) <D^^> Ktt^^T. HI 3 
1 {^^fi (RQ) tfyfcJSVvCR— ©7*- v 20 

^ b£^Pf5o 03 2^ Fast Fill CacheLine (FL : 
^-fyi/^yJlstofoMyj/v) n-ey KSr*"f~ 0 

[ 0 1 1 5 ] El 3 3 &#fig t, Read Cache Line (RL) 

^15 8, B** i^fe/M^W Vl/^? 1 2 
IC, SRAMfc'^ir/W^yx 1 1 8<Dy-f yL> :0 

7 -Yywy*^ r^^ayii, S 

SRAM fc°^1?/W< 3,77 1 1 8rt<0&7^ yji, 30 

^^2 3 05:^^0 ^>^*5it/^yA^^2 3 0 
tt, SARMt c ^-fer/W^5/7r 1 1 8— ^#&tei£coPfl^RL 
^wv 3 y^JzoTir^/ b£tt£ 0 
[0116] B3 4 4r#figU Write Cache Line (WL) 
v'syft, ^BDi* ICCO^&ktL, SRAMfc 0 ^ 
±/W<yy 7 1 1 8^^^^^^? 13 7- 
^rts/^7>fy2 24, L 3 .o 5:^t^t5o '<479 
yuS^x^T*— ftfcDRAM^y^ 1 5 8 , B 3 :o £> 

[0 117] 0 3 5£r#f$U Masked Write Cache Lin 
e (ML) ^l/-i/ g y|l, gfiDi: o[C(7)^.^x.^iX, S 

m\t°?±/w<yy T 1 1 -fy 4 



^fccfcO^ f^*^ Uv^^mM^t 1 0 2 4 1:* 

ii* 4x5 1 # try hZh <Dm&4 t LTffiffl £ 

[0118] 036 £#f$ U Flash Masked Write Cac 
he Line (FL : 3riry v^y-Y y<D77^v'^^^^t 

a) ^^> 3 yii ^^^yf-^^ii;^ 

>3^tt, 3£BDi:o [C<0^#x.btL s SRAM^fc/^^7 

^yy-f>uiyy,^<Dv"—^n, /^y^Bac o=r 
7^0-3*fctt4~7C0V^Ttt^^fc°-~$tl^o 
>?&£T$^yl±?yi*teM£tiZ>o :o^^a 
«{St-4lM^K *7*-*lEi£&fT*5<0fc4 
f-^/W>^6 Q ^y-y^*^y^J**:fcJ:tf/W h 
^*^l^*^ttW#£fc, 1 0 2 4 hf* hfcl£»S 

[0 119] 0 3 7£r#J8U Change Cache Line (C 

D y 3 y#\ |6CDi:i tc*>*^*.feiv 

iCIRead Cache Line (RL) 3 V^o J;T/Write C 

ache Line (WL) ^ y 3 i/Srfrft 5 o > 

3^f)^y^J;t;37A7^/vM\ rl^^v 
KSrMW-fSo tfyv'a?^ y2 2 4 ?J> y^js 
J;Ut37^^2 3 0is, WLn-^y KS:W»-r5 0 

fT4 5 4 ih^ ^ 
[0 12 0] 1.5.3 fc^ir/UALU^l/— v-3 y 
tT^-fe/UALU^U— yg ytt, S^4 0 0^/< 
-Y h/»^*ffl4 try«|»^-v^/n 5 2SriiCT26m 
5tt5o If^ir/UALU^y— i/a yft, ttl^ny 

-T5o #fcr^*/WALUd--<U— ya y«:, r-^tv (D 
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#72 \fy hOte^4fc^3^>Y 9 frX*<D"r—# 108 

&8 tf^-trJUALU^U—>a> 
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♦ a, z<omzij)LEV4?/i'fimfrte\*ftbto\ from 

[0121] 
[*8] 



0 [3:0] 








0000 


IDLE 




1 


0001 


- 






0010 


- 




2 


0011 


- 






0100 


RREG 


Read Register < 14* Xftfttt J 


2 


0101 








0110 


WREG 


Write Register (U/X)ft&) 


2 


0111 


BREG 


Broadcast Register 


2 


1000 


RDAT 


Read Data (T -$SctiJ > 


2 


1001 








1010 


WDAT 


Write Data(f*-Mtt&) 


2 


1011 


BDAr 


Broadcast Data 


2 


1100 


RPIX 


Read Pixel <t**feJMt£tfc) 


2 Sfcl* 3 


1101 








1110 


SPIX 


Single Pixel {W P't* 


2 


1111 


DPIX 


Dual Pixel if iTJr f ?H) 


2 £fcf* 3 



[0 12 2] b> h0 3 :o B\ v-a ^^^^r^Sr 

Jts-rso tf y hd.:o a, *a^i 1 4icji#soT^ 

5 4ocOx^T/I/h°^ir/W3DRAMggl lOO^tlo 30 

«\ D,:o tt«ltfi^tb5o hL:o tt, SRAMfc°^ir/^ 
^7rl 1 8rt080<D^rt3'^7^^2 2 4 <£> 5 
lo5rilK"TS 0 tfy h-Pa* W\ ^^yiy^y-f>2 2 

ahkb:, >3 ^^^^y^i^ffi^fc 0 ^^^ 

[0123] m 3 8 £#fig U IDLEfl, 1 40 
fafc El 3 9 Sr#fi§ U Read Data (RDAT : 

*«5ttl) t^iz-s/ayii, Jg^^tvfcSai l ocosr 

AMfc^ir/WV^T 1 1 8<Dmfe£tltC7<<( V2 2 4^) 
fg^$JtfebViry^?>^y ? -^6 4 try h£g&tt}-r o 
r^O^^l^— v-3 vfi, t^^^yr^ :/ 

[0124] Write Data (WD AT : x^-^Sii) 
i/s^tt, Jgj££;ft,fc§£gl 1 OOSRAMfc^ir/W^^y 
T 1 1 8^>ftS^ttfc7^>-2 2 4(7)jt^^^fcfc°^ir 
*£t—9 6 4 tf y r£#i&ts\> 'V hw£0>»i&^ 50 



[0125] Broadcast Data (BDAT : "f—^^xi — 
•Y^h) ^-^u— i/gyft, ^^T^x^T/wt'^iryu 

3 DRAM^g 1 1 0COSRAMb°^ir/^<>y y r 1 1 8 (Dfgfe 
&thfcy4y2 2 4coftS$tlfct: 0 ^ir/i— 

t°>"DQAa jo it^DQBa CTi^fa Sti5 0 
[0 1 2 6] (34 0£#RgU Read Register (RREG : 

u^^^ta) i/3^it, ^gs^nfc^si i 

[0 12 7] Write Register (WREG : Uv^^Spji) 

I^DQBa SraCT^f $H5o 
[0 12 8] Broadcast Register (BREG : ^X^/n 

^)gf 1 1 0*v/n- K*-V* h+s. 

i& ^ /UAS , tf MJQA* 13 «fc t/DQBs Srii U TiSfS * tt 

5o 
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[0129] i4 l£#JSU Read Pixel (RPIX) ^ 
[0 13 0] Single Pixel (SPIX) 3r^U—i/s 

^-coy— ^\f^^jv^\zwM\\^^±^^yyr l l 

[0 13 1] Dual Pixel (DPIX) *^U— i/a^fi, 2 
otf>g| 9 fc y — ^ b 0 ^ i?/u£rgEf;:SRAM fc^ A"/< y 
7711 8ft}ilfo5b 0 ^/^x~^ t^-^^ 0 

[0 13 2] x^T;Vb°^i?/V3DRAM^:y7 P l 1 0<D- 10 

3fe«09tt, ^-r^^^WSc :;oSijffiW;:*5^ 

Tit, Write Tag (WTAG : ^ ^H&) ^l/— S/a V 
ft, /*>f hv^^f^6 4 fcfy h Sri 2 8 tfy h(D^ 

ft, ^ci— /^W^^^aCTDRAMT Wlcy-f ^Sr#ii 

[0133] H4 211, ^aT/Utr^-fe/U 3 DRAMgg 1 20 
l 0^t^^/Hcj5^"Cf-^3 6 b'y h5rteillr*t 

So 

[0 13 4] 04 3 3:#H&U Read Data (RDAT) ^ 
v-3 V*5*tfRead Pixel (RPIX) ^l^-S/a > 
ft, SRAMb°^1?Av^7 7 1 1 8 3tebtfCtT^*/UALU 

1 2 0*5*tfl 2 lc0lKo^S:fl|V>5 o b^ir/UALU 

1 2 0*5*tfl 2 ltfSttJBSivf, SRAM tf^-fe/W^ ^7 
T 1 1 8miWfc*a*Jx4lf*. 04 3ft, 3*9*4 9/1' 30 
RPIX^fCJgK 2^4 ^/WRDATSr^o 

[0135] 044 iC^f i 5 Write Data (WDAT) 
^l/— 5/ 3 >\ Broadcast Data (BOAT) jf^U— is 3 
>\ Write Register (WREG) is 3 V^S * t^Broa 

dcast Register (BREG) t^l/^a^ft DQfc°>_hT 
7*— ^SrSff U fc^-fe/VALUl 2 0*5*tfl 2 1 Srii 

iSco^ u— i/ 3 i/co^-f ti h3V4 ? * £fiJ 

[0 13 6] Single Pixel (SPIX) S/ai/*** 40 

tfDual Pixel (DPIX) i/ 3 i/f*, SRAMb°^i?/P 



2000-155845 
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'<y7r 1 1 8*btN£fc^i?/UALU 1 2 0*3^1 2 

1 S:+^{wflJffl-f 5 0 cttfe(7>2o^>^U~i/3 y 
B\ SRAMb°^-fe;W<s/7 7 1 1 8*^7*— *«rttttiL7 
>v^?U DQfc^a^T— *£r£ff U l^ir/i-ALU 
120*5*1*12 lrt^x-^offiSrW^ffl^ii:, Stf 

SRAM tf^-fe/W^y 7r 1 1 8^JS*S: ffi&tf. 045tt 

©DPIXteSS&Scf. 
[0 13 7] 1.6 t^l/-v/ayN 

04 7^e»H5 3t^*r<, 

[0 13 8] 04 7(1, «^ 21M *A4RtH*5*tf2 f" 

[0 13 9] 04 8ft, «^2f-^/V|^*3*tf 31J- 
4 ^/Hfii^U— 5/3 y<Di^fc5o 
[0 14 0] 04 9 ft, ^3lM^v3iEffl:te*tf2lJ- 

^/Uifii^U— v-3 ycD0-T?*>5o 
[0 14 1] 0 5 0 ft, ^3^^/^^*5*1*3^ 

[0 14 2] 05 lit, 4o^2tY^^ffl^^ 

v-3 x*rfrft5fc»K:*Bi: SiiS^TO^u— > 
3 ^co0-e&5 o 

[0 14 3] 05 2*5*^05 3 ft, 8o(02N^/V 
Dual Pixel (DPIX) */ 3 VSrfT* 5 fcfei&Ht 

Jft6t'<t<D^U-v'3 y^to DPIX^l/— > 
3 i/4- 7 ft, DPIX^U— > 3^0-^3 
^i:tt*45^^^ l 5 8^cok<£refc5 0 

[0 1 4 4] 1.7 
RREG^U— >a V, WREG^l/— i/3 :/*5*tfBREG;^- 
'<^'">^:/Ft, 128!7-KX6 4tryM/^?7 

2 0*5* VI 2 1 SrS^n^yAi-Sfcfci^St 

3DRAM^^yi 1 0lC*5^TfflV^H5 \s*J*9 
t-£ttf>T*fc6 0 0 5 4 ft, *9tl*lf&jft5^<0!&» 

^ft^ti^(OUv ? ^^ffl^^$^fc7^-^K^^ 
"To 

[0 14 5] 

1*9] 
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45 46 
$9 Uv^?-;^ 



R «ro 








m 


n 

V 


Identification. 


ID 


N/A 


R 


1 


Feature Enable 


FE 


OXOQQQ UDUO OUULf UUUU 


R/W 


2 


Pixel Config 


PC 


uxGOQQ 0OOQ 0D0D UUUU 


R/W 


3 




SEC 


nwnono nnrvn nnnn fjonn 

UXVJVJUv UUUU uUUU uuuu 


R/W 


5-4 


ColorOp[l:0] 


CO 


0x0000 0000 O000 0000 


R/W 


6 


Constant Color 


cc 


0x0000 0000 0000 0000 


R/W 


13-7 










15-14 


Byte Mask [1:0] 


BM 


OXFFFF FFFF FFFF FFFF 


R/W 


23-16 


Plane Mask [7:0] 


PM 


OxFFF FFFF FFFF FFFF 


R/W 


63-23 










67-64 


ColorWIDLUT [3:0] 


CWI, 


0x0000 0000 0000 OOQO 


R/W 


71-68 


OverlayWIDLUT [3:0] 


OWL 


0x0000 0000 0000 0000 


R/W 


72 


Display Config 


DC 


0x0000 0000 0000 0000 


R/W 


127-73 











[0146] 1. 7. 1 W3U 

[ 0 1 4 7 J 1. 7. 2 FeatureEnable 

oxoooo#oooo#oooo#ooooty*ty h^ti, too 



* [0148] 1.7.3 PixelConfig 

0 5 5tt, PixelConfig U-v 1 ^^ — >f-^K7 

SlOtt, \s&x9<Df s *-9y4~ /uK«:RW"fSo 
[0 14 9] 
[*10] 



ft 10 PixelConfig US^X* 7 /L K 





M 


SB ft 


PixelSize 


3 t*^ 


SRAM— PALU <fc PAI.U-*SRAM 


ColorMode 


4 t'-rt 




Buf ferSelect 


2 t**J 


a/b fef'-*£SiK"f* 


InputMode 


4 t*7f 


DQ—PALU Jt-T-TS^" $H$nr& 


DestinationFactor 


4 t*7* 




Source Factor 


4 fc*7* 




WIDMask 


8 f ^ 


WID 7^tft 


WIDRef 


8 t'lh 


WID £$Mif[ 


WIDFunc 


3 t'll 


WID JtttKlr~'>3> 



[0 15 0] PixelSize?^ — ;HU SPIX^t^— v- 

1 4 OtSitJ^SRAM^fe^^ir/WALU^O^^— 7^ 1 
4 4{cj;i9{£ffl£;tx£o 

[0151] 

[*1 1] 

&11 fc^-fe^tr-fX 



[0 15 3] 
[*12] 

& 12 ColorMode ~? 4 — /t- K 



40 



PS[2:0J 




0 


8 t'y^ 16 t*7K 32 t**» 


1 


64 f?F 


2 


128 k'-Jh 


3 


256 flh 


4 


512 t'?Y 







7H7r 




At 


m 


0 


8 


B 


8 


8 


1 


8 


0 


0 


0 


2 


2 


10 


10 


10 


3 


10 


10 


10 


10 


4 


4 


4 


4 


4 


5 


8 


8 


0 


0 


6 


0 


5 


6 


5 


7 


1 


5 


5 


5 



[0 15 2] ColorMode? 4 — )V KJ4, 7 y 9 1 

4 ofei^i 4 4ffl^f-^7t-7 5/ hsrm^-r 



50 



[0 15 4] BufferSelect?^ — /UKU, b°^-fe^ALU 
1 2 0*5iT/l 2 1 hSRWt°9±;W<*y7T 1 1 8 t <D 
mx-?-9*:yjr-^y HkTZ>y*—*y9 1 4 Ofc 
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±IM 4 4<Dtdb<D&s<y7T&M9l~fZ>o BufferSele 
ct[0]H\ 3 2 bfy hV-h*ft<D&<DTi& 1 6 feTy hi: 
±ttl 6 fc> ht(0^i*JXfr«r3HR-rS Q feU feS s 3 
2bTyh*fctt40 If ^ hffcjfxtf, BufferSelecttO] 
HM%)T?hZ>o BufferSelect[l]f4 s t 0 ?±/Uft\C&6 

fcL<l4±&3 2\fy h*fcl*Tffit)L< te±f£4 0 
^b4ra*l^5. BufferSelect[l]f4, LPixelSize^ * 



48 

* 6 4 ht?*tttf*a^*>5 Q 

[0 15 5] InputModett, ry? 1 

[0 15 6] 

imi 3j 



JD3- 




9k 


ft 




OpenGL 


fp 


7*77 


ft 


4f 






0 


0 


GL ZERO 


1 


1 


GL ONE 


2 


1 


tnin 
(Sa, 1-Da) 


GL_SRC_ALPHA_SATURATE 


4 


sa 


Sr 


Sg 


Sb 


GL_SRC COLOR 


5 


1-Soi 


1-Sr 


1-Sg 


l-3b 


GLJ3NE_MINUS_SRC_COLOR 


6 


Sa 


GL_SRC_ALPHA 


7 




1- 


3a 




GL_ONE_MINU3_SRC_ALPHA 


8 


Da 


Dr 




Db 


GL_DST_COLOR 


9 


1-Da 


1-Dr 


1-Dg 


1-Db 


GL ONE MINUS DST COLOR 


10 


Da 


GL_DST_ALPHA 


11 




1- 


Da 




GL_ONB_M INUS_DST_ALPHA 


12 


Ca 


Cr 


Cg 


Cb 


GL_CONSTANT_COLOR 


13 


1-Ctt 


1-Cr 


1-Cg 


1-Cb 


GL_ONE_MINUS_CONSTANTjrOLOR 


14 


ca 


GL_CONSTANT_ALPHA 


15 


1-Ca 


GL ONE MINDS CONSTANT ALPHA 



[0157] WIDFunc? >f —jV K % DepthFunc7 ^ —/V K [ 0 1 5 8 ] 

JSiVStencilFunc^^-^Kl^ $1 AKWRtZSi [$14] 

ft 14 WIDFunc, DepthFunc, £>£tf Stencil Func 



Depth Fun c 




OpenGL 


0 


Pass 


GL_ALWAYS 


1 


Source > Destination 


GLjGREATER 


2 


Source == Destination 


GL_EQUAL 


3 


Source >= Destination 


GL_GS0UAL 


4 


Fail 


GL_NBVER 


5 


Source <= Destination 


GL_LEQUAL 


6 


Source ! — Destination 


GL_NOTEQUAL 


7 


Source < Destination 


GL_LESS 



[0159] 1. 7. 4 StencilDepthConfig 
0 5 6t2 s StencilDepthConfigU^X^^x-*^^^ — 

M 7 0fc£t;f/x^^ h 1 6 8£$fflf- 

f^tt87r^^ 3 y7^/^\ isiWi try h 

ODepthLoad^^— /U <f~7*zL~y h 1 7 0£$i] 
#^60 StencilMasky^— /U Kv&\ ^x^iWWfcR;*- 



£0 fT^Sfcx— ^^stencilReftttit^$n^o Stenci 
^SrlSjei-So TstencilOpJ tM57>f-/VK^ 

[0 16 0] 
[$15] 
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49 50 
» 15 StencilDepthConfig l>\>^$ 





m 


13 ££ 


DepthMaak 




f r *x> ±f cot* 7 tt<]£*£ 4 *t ^* M 


Depth Fun c 


3 t'f\> 




DepthLoad 


1 t'ih 




atencilMaak 


6 t*^ 




SencilRef 


8 t*?h 




Stencil Func 


3 fit 




StencilopFail 




3> 


StencilOpZfail 


3 t ^ 




StencilOpZpass 


3 fc 'it 





[0 16 1] DepthFunc^ — KtSiVStencilFunc^ * CO* 1 6 (CR9H~S <£ 5 fC^c^ — KSitSo 
-f— /WKtt, 4K<t9 3:>'3— K*tt5o [0 16 3] 

[0 16 2] TstencilOpJ 5 7 >f Kit ft * 16] 

15 16 StencilOp 7* — /l> K 



Stencilop 




openGL 


0 


Deatination 


GL_KEEP 


1 


0 


GLZBRO 


2 


Reference 


GL_RE PLACE 


3 


Destination 


GLINVERT 


4 


Saturate ( Dest ination+1 ) 


Gli I NCR 


5 


Saturate {Deatination-l) 


GL_DECR 


6 


Destination+1 


GLINCRWRAP 


7 ; 


Destination- 1 


GL_DECWRAP 



[0 16 4] 1.7.5 ColorOP[0] 
0 5 7 It Color0P[0] Is&Xfyj*- A- K£^-f 0 Colo 

K^-^y H 7 4*5*1/1 7 6^1@^C0fc»C0 



[0 16 5] 
[117] 

£17 ColorOpCC] US^X* 


~? h — ju k 




K ft 


AlphaLogicOp 
AlphaBlendOp 


8 

3 t*fY 


rw7/i/>rK t->3> 


RedLogicOp 
RedBlendOp 


8 t>h 
3 t*J* 


^7" W *Vlr->3> 


GreenLogicOp 
GreenBlendOp 


8 fcr> 

3 




BlueLogicOp 
BiueBlendOp 


8 fc*** 
3 fc'?K 





[0166] Siit^^'>3y7>f^Kit * 

30 ^7-/1/81© 5 1 oMt^f: ft, Microsoft Wi 
ndows™ MmiCXoX^y^- K£tl5 0 /^-Vr- 
^tt, ConstantColorUi/^^^i^^So 
[0 16 7] 7 , l/yKt^^->3>7>f^Kft * 

[0 16 8] 

imi s] 
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51 52 
£18 >3>7<— JtK 



BlendOp 




OpenGL 


0 


LogicOp 


GL__COLOR LOGIC_OP 




(Sc, Dc, Pattern) 




1 


Sc*Sf+Dc*Df 


GL_rUNC_ADD 


2 


Sc*Sf-Dc*Df 


GL_EUNC_SUBTRACT 


3 


DC*Df-Sc*Sf 


GI^FONC^RE VE RSE_SUBTRACT 


4 


rain{Sc, Dc) 


GL_MIN 


5 


max (3c, Dc) 


GL MAX 



[0 16 9]1.7.6 ColorOP[l] * ^mZtltz? J -/U Ktt, #*©2&&£*{!H-5fcfc 

05 814, ColorOP[l] Uv f ^^c07 f -^7^-/l'K7^ 10 0 fcir y h £*Uat£& * 1 9 f±, ColoR0P[l] U 

— *ry b&tTrfo ColorOPfl] U^^li, ^ ^<07 ^ — KSrUiW-^'S. 

*. «d3itf*R0P*iJ:U«^Wi'K3.= y M 7 6fi* . [0 17 0] 
Ofc»CD*iJW7-f-^KSrffi-5. *o#-eHjj*£;h»5* Kl9] 

JS19 ColorOpCl] U^X* 





m 


IS 2E 


AlphaSize 
Alpha Load 
AlphaBlendE nab Le 
AlphaDitherEnable 


4 t*^ 

l k**h 
l t*j|. 
l fc*^ 


FJW 

DPIX (DffllC7JI77T4a/iU-^cn-K 


Red Size 
Red Load 

RedBlendEnable 
RedDitherEnable 


4 t'lt 

l fit 
1 fc ^ 


dpix <t>1SHzm*ikU-tizn-y 


GreenSize 

GreenLoad 

Gre enBlendEnable 

GreenDi the jc Enable 


4 t'^ 

i k"^ 
l k ^ 
l £iY 


dpix (DPIllctftftailHMca-r -f£ 


BlueSize 
BlueLoad 
BlueBlendEnable 
Blue Dither Enable 


4 k'^ 

1 fjh 
1 t'*h 

1 k'?h 


dpix cDM^WT4iAU->(za-r ^-6 



[0 17 1] tf&iM X7r^M«2 o tRW-f-Si 

K$ix£ 0 30 

[0 17 2] 
[*20] 

ft 20 ^X7Y-^K0XV3-f< Zs>f 







l 


i t*^ 


2 


2 


3 


3 


4 


4 f?* 


5 


5 f7h 


6 


6 fc"?F 


7 


7 t'7l^ 


6 


8 


9 


9 k'jh 


10 


io t'rt 



[0173] 1. 7. 7 ConstantColor 
El 5 9fi, ConstantColor U^^^cOt 5 — — K 

ryh4r*t. ConstantColor l/v^^fi, US 

©EUHttHRtSfcft'fey hSixtatffcbftK iS2 50 



1 f± v ConstantColor l/^ $ <Dy J —)V KSrftW+ 

So 

[0 1 7 4 J 
[*2 1] 

^21 Constant Color 



7-<-*K 


n 


IS ifc 


Alpha Cons tant 
RedConstant 
Gre enCons tant 
BlueConstanfc 


io t'y* 

io 

io t*iY 
10 f?* 


FJ07£lkf -> 



[0 17 5] L7.8 Byte Mask[l:0] 

So 

[0 17 6] L7.9 Plane Mask[7:0] 

\\L*<<U— i/n FL^U—i/s > s SPIX^ 
[0 1 7 7 I 1. 7. 10 ColorWIDLUT[3:0] 



40 
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7 (1) <D a RGBfe-r- 9 £ MUttS ftft^yK? ID/t/ y 
^Ty/r-^/Wcn^Kt^o **y 7 l^y v^c^ 

8 try hcowiDfi, tr^ hSrfeft-f 5fcfc©2 
5 6xyhy;w 7 ^7y/f-^ (LUT) 

[0178] 1. 7. 11 0verlayWIDLUT[3:0] 

aOR, 8 tfy hWIDte, S^tfy hSr±riM"«fcfe© 10 

[0179] 1. 7, 12 DisplayConf ig 
0 6 0f4, DisplayConf igV Z?^9 <£>:r ~- 97 4 ^-J\/ V 

tf^^^-^toiaasrttwi-sfcft, 3 try y<d\?9 

f-iry h£;Matf&£>&l\, PixelSize? -f — frFHM 
[0 18 0] 1.8 »S««^5 7 20 
>\ PPt^U-Vay, WREG^U— v-3 VfcitfBREG 

*>t>*rttffl-*-5^fca^#6o ByteMask[l:0]l/ 
*J*9ti* **yi/*74>fo<Dm*&t 9 9±sU$;^ji : 

k[7:0] u^^tt, *afflfce^-feyu^SrpTfBft*fc 

[0 18 1] fcU ByteMask[l:0] U^^SrftfflLT 
<a^cOt°^i?^^^^^6^^fe^<o^fotl«, AP 30 

y *3 £ VML^--< a ^ Srttffl L ft tt ix tf 4 b 4 v \ 
v^ixot^^/^tifc^^/u^ixftv^tic, 10 2 
4 If y y i/zL7j>ty<D't'<X<OV9±/i<'&ffiM 

<D9 yrffl{C-ty hStt, 5 1 2 tTy hPlaneMaskUv* 

* yr^ftS^t fc^ir/v^rtikotf y 
<0»a«)*«rFr«ft-r*J;5*y b**t5o ftfc, ffREG 
^U—>3 V*fcttBREG^U—>3 > 2 0^11 
T, 128 fcTy hByteMaskU^^^#ii^Six5o ft 
i£ % ML^U~i/3 VtfS, ByteMaskU^^^*5<tWPlan 40 
eMaskUv^^fcffifflLT, ^^r^7YV5:t^ 
T^fctiitfo ^<WREG*5imiL^-<P— i/3 Vv— 

i o^ys?rti^i 2 8/<^ bifcin 2. 

tt, 8 i 9 w^p&-e7-r/u*ft#5 0 
[0182] t v^rt^-t-^Totr^-fe/us:^ yr 

SO-e&tttf, 1 2 8 tfy ^ByteMask^'v ? ^^^^-- 
/HKtyh"C#, WREG, VL^U—^B^i^—^r-y^ 



#11 2000-155845 
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1 0 2 4 tfy F + ty^aJ-f^J;^ 1 2 tfy hPl 
anetaskW^**ttffl£H#*y h£ix& 0 FU^U— 
S/gvrfcfc^— stomas* yrSJi, Ifc^oT, 
^frf4 2o^y»r^yr*n#5o tf— 

/Wtfttt, 2 0ty#^t(l8X 1 2 8/W h£fcte5 
1. 2W/qh/W5 0 8 O^tftfy Ncogfi 

T co tr 9 ± ) vfy 4 X { c o V > T <D tf - 9 7 4 A* 58 & £ * 
"To me 1 3o£tfE!6 2ti, ±CIWLfcM7-f/P 
(Fast Fill) &£&fEft\Zft&<D7 4/l> (Really Fast 
Fill) (O^l/— i/3 ^v-— ^-y^?r^i- 0 
(0 18 3] 
[«2 2] 



^22 










FL 




12.8 GP/s 


51,2 GP/s 


16 t'tf 


6.4 GP/s 


25.6 GP/s 


32 fc # yf 


3-2 GP/s 


12.8 GP/s 


64 


1.6 GP/s 


6.4 GP/s 


128 t'7^ 


800 HP/s 


3.2 GP/s 


256 t 4 7^ 


400 MP/s 


1.6 GP/s 


512 t'nt 


200 MP/s 


800 MP/s 



[0184] 2. 0 "f—9)V—=r 4 V9 
T*T/l't 0 9±/ls3D1M?-yy ft l I 0<D£%t<D§rMft¥f 

fA^, tf-yzfl 1 0O4O(0f'-?7t^y? 1 3 
0, 1 3 4, 1 4 0fcii;i4 4[:io"C^W 0 

*BB^(7>rco-fe^s/3 ySraCT, SRAMtf^i?/t^y 7 

r 1 1 8%2^<Dffimv>mm7vy9 

K<o# < # 2 oco if 9 -fe/uSrlwl^Kfia-r SStrf^ 
^E~KfcH»LT^5fc*-C&5 0 Lfc^oT, SRAMt: 0 
^W^7r 1 1 8ft, «MBfl*)K2ooaJ5^K»#JL 

[0 18 5)2.1 AA7-^7^-7^ 
B6 3£#J$LT, £C0-fe^>> 3 ^-Cfi, I/0/U12 
4 Sr^LTt 0 ^±/i-ALUl 2 0*5<tt/l 2 1 ^irA**t 
^C0/W— >^*5<tU ? *fl;S^oV^TiftP^i--5 0 
t e ^^/UALU»iA«J^^, 2^Py?^7^7 2 

h^^ Ma^tt5fc c ^-tr/WOy^--^y h*5ctU«^X 

CDA^r- ^rv/i/f/l/^fi 2 6SriiiiL"t. 7 2 
tfy hifcfil 0 8 tfy hWi*tlfrk LXmffc\f9 
ir/WALU|C#X.fcfl5 0 fc 0 ^-t/WALUl 2 0*3±U^1 2 1 
tt* y-^x-^ t LTJ^T^A^^#i-5 : AlphaO[l 
0:0], RedO[lO:0] r Green0[10:0], Blue0[10:0], Depth 
0[3l:0], Alphal[lO:0], Redl[iO:0], Green 1 [10:0], Bl 
uel[10:0], toktf Depthl[31 :0] o /V-^-f y ^I4 % 4 
tfy h U^i?7-f — /PKtioXWWSixS. 
[0 18 6] 2.1.1 t°9±/^f±m 



(29) 
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v\ £^?<Z>I4, ^x^>/v*5J:W^>f y K£iDfflf«f± 

^co-fe:^ v~ti4 N §/JMBc£>^n ytr-yrj $ flsfWi* 
[0 18 7] fcT*lr/i^TIB<03£:fcJ:tf, 

* ftift^a * ttfc ( * v tr * -fe/^r t a o r < 5 

-7 10 2^^r^TyUt: <> ^ir/W3DRAM^^7 P l 1 0 — 

[0 18 8] x^.T/Wt: 0 ^-fe/V3DRAMl 1 Ofi, ftfcff 

2 tf y h33J:tMo<Dfiji#<0#*Ko£ 1 0 \*y h 

irywfefc"9x— ^(7>7 2 try h#U>-^y V^** 1 1 

DRAM^y^l 1 0"CttLtfLtf#-C«aiSJxSfc«>. 1 
^(Otf^-fe/VCDfcfeCD^^r — 1 4 4 ify hT^ 

DAO « NAQ - OA0; DAI - 

DR0 = NRO - OR0; DR1 = 

DGfO = NGO - OG0; DGl = 

DBO - NBO - OBO; DBl - 

DZO = NZO - OZO; DZ1 = 



56 

[0189] t^y^!ly^yfa-7i0 2fcJ:t;r 

^T/Wt 0 ^'fe^3DRAM^y7 p l lOttH^irt, frtfr 
I^JIE-f-SfiOtt, r£^j tf^ir/W0*3<fc£M Srfe (T 

[0 19 0] 
[^3 ] 

OA0, ORO, OGO, OBO, OZO 
OA1, OR1, OG1, OBI, OZ1 

[0191] \y>^D hP-7 1 0 2teZ<DM 

tr^-t>p*^4:r4R««)«[*r*ru, *rLv^tr^*/u^r 

[0 19 2] 
[«4] 

NAO f NRO/ NGO, NBO , NZO 

NA1, NR1, NGl, NB1 , NZ1 

[0 19 3] h^?±frJ&fttm%k<Dm* : $1rZ>M 
y^yhP-7 l o 2fcJ;oTaTo«SS8rttfflLT 

SH*<**l5o WCWSttfc TDj 14, Jg (differe 
nee) Sfcttx/l'* (delta) SrS^-fo 

[0 19 4] 

IS 5 ] 

(NA1 - OAl* - (NAO - OAO) ; 

(NR1 - OR1) - (NRO - ORO) ; 

(NGl - OG1) - (NGO - OGO); 

(NB1 - OBI) - (NBO - OBO); 

(NZ1 - OZ1) - (NZO - OZO); 



[0 1 9 5] *ffi£JlfcjS*)-WS, 
U — 7 1 0 2^^x^-T/H: 0 ^^/U3DRAM^y^l 1 0 

b° ^ ir/H&frte, r ^ t c ^ ir/v 3 DRAM^ y ^ 1 
10±tA^f^7t-v«7^i 3 0fli^ 

[0196] 50 



[*6] 

NAO - OAO + DAO; NA1 = OA1 + DAO + DAI 

NRO = ORO + DRO; NR1 = OR1 + DRO + DR1 

NGO = OGO + DGO; NG1 « OGl + DGO + DGl 

NBO = OBO + DBO; NBl = OBI + DBO + DBl 

NZO = OZO + DZO; NZ1 « OZl + DZO + DZ1 

[0 19 7] HI6 4^#§Lt, XflT—ttyir—^y 



57 



fe^otticv7 h£ft, x :/*ffi<7>±{4 1 6 try 

[ 0 1 9 8 ] 2. 1. 2 At}?— 9 y^—^r y Y 
T^>*2 3|c:|B|H"5J:5K, "r^T/^t°?t/U3DRAM 10 
110(4, HT^)i9^7-^7t"v^?:tt 
5 0 t ^asWDAT*fcttBDATT*>5»&, 
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*SP1XCS>S#S\ A* 7*— K 7 
ybtt, InputMode U i^* * 7 -f —/V KM«fi&fr CI t (C 



£4x£ 0 06 5(4, L/^!iy^=iyhn-7l02^ 

hXj)7—#y*<—?y* i 3 o-t u^y >^<* 

[0 19 9] 
[S23] 















ft 
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[0 2 0 0] 2.1.3 7*aAM 
116 6(4, AJjt— 9y*—^y9<?)Y*x.J*\s— 9M 

U-9AK T7*T-9&jtm.'rz><DizmHi£tiz> a wd 

AT, BDAT, fcit/SPIX^U- V + ^f4, H^x- 

try Mc£oTfMW£ti5 0 

[0 2 0 1] 2.1.4 t»7t-vyf>f^ 



06 7fi, 7<h s f~-9y*—**y9 l 3 0«7t- 
•^y hSSrig^t" £o fififc&tt, ROP/Blend^-y h 1 
30 6 6{:<tot«ffl$ti5tfc55^ MBcfcLfctfot 

tt, A*x— 9y*—*y9 1 3 Ort G> 

verilogH!8rCfc5 0 
[0 2 0 2] 
[*7] 
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function tlOsO] Format Co lor; 

Input J*: 01 Data; // Raw color component data 

input [3:01 81 ie,- // Siaa of color component 

input Blend; // Sot If color* are to bo blended 
begin 

casax(Siza) 

4'bQ001: FornatColor - (D«ta( OJ , Bland, J'bOOOOOOOOOl t // 1 bit 

4'bOOlOi Format Col or - [Data |lsO], Blend, 8'taOOOOOQCO}; // 2 bita 

4'b0011: Format Color - [Dat*[2rOJ, Blend. 7'bOOOOOOOJ* // 3 bits 

4'bOlOO: FormatColor - {Oata(3:0], Blond, 6<bOOOO00)r // 4 bits 

4'bOlCl: rormatColor - {DataC4:Q]j mead, S'bOOOOO); // 5 bits 

I'bOllO: FornatColor - <Datat5;01, Blend, 4'faOOOO}; // 6 bita 

4'bOlll: FoxnatColor - (Data [6: 01, Blend. 3'bOOO); // 7 bita 

4'blOOO: FormatColor - {Cata[7:0], Bland, 2'bOOJ; // S bits 

I'blOOl: FormatColor - 4Data[B:0I, BLend, 1'bOJ/ // 9 bita 



4'blOlOi FormatColor - (Cat* [9,0 } t Blend)/ 
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// 10 



de fault t format Color 
andcaae 



endf unction 



[0 2 0 3] y t -7xfM.<D±& Hfy Mi, DepthMask * [0 2 04] 

z> a * 

function [31:0] FormatDcjpth; 

input t31»0] Data; // Raw depth data 

input [15:0] Mask; // Mask 

begin 

ForraatDepth ~ <DataI31:16) & Hask r 

Data [15:0] }; 

end 
endfunction 



[0 2 0 5] 2.2 mJif-py*— 

i/B ytf5RDAT"Cfc5^§\ Sfctt^W— is* 
^^RPIX^fco-CDisplayConfigl^v^^^OTixelSize^ 
>f— /UKi s 8, 16, 3 2\?yY\fir±MZ.1Bt&&flX 30 
l^5*£\ 7* — ?y*tt*'<l'— i/B y<DP[3:0]lf y 
FClfc^oT, 1 0 2 A^r^y i/x-Jj isfrhT^-f 
CO 6 4 If y hlrlKtSo ColorWIDLUTfc itWverlayWI 

[0206] ^^V— ->3 >^RPIXT*fcoTDisplayCon 
figl/v^^^^PixelSize^^— K^6 4 tf y h If ^i? 
/WcR££;iVC^5»£\ ^y^tt*^U~>3 
V0>P[3:l]lfy M:iotT Kw>y^£ftfc6 4 tf y 

hfc°^1?/W<7^?>8 tfy HWID^-f— ywK4r}fttfli" 

So ttWStl/fcWID7-f— yWKtt % ColorWIDLUT-^ y 40 

filcJMo Jftm^ttfcWID^^— AsVtts OverlayWIDLUT 
^yf^^t^ot, 1 6/3 2 fcfy h-fe h 

[0 2 0 7] r<Dl 6/3 2 tfy M?U^ Hi, DQtf y 
2 try DQtTy 
6 tfy hco*.Sr3l{f"t-5^SrftS 
-T<5o A/B/^7rtH DQt°y^ 

^LTfex— *<Z>±ffil 6 try h*»Tffil 6 tfy hcoif 



[0 2 0 8] $-<<l'— i/B y^RPIX-CfeoT, DisplayC 
onfigU-^^^PixelSize^^— /UK# 1 2 8 try h tf 

•>3y<Z>P[3:2]try fCiotT KU->V^SJx5 1 2 
8 If y f t°^i?/U(7><7^e>8 try hWID? >f -/V K£ 
tttH-f-So iSUSixfcWID^-f — ColorWIDLUT^ 

(O/fyfy^tftot, feA/B^^7rtWKo^ 

T#4j**n5o fftffl*ixfcWID7>r-/^Ktt0verlayWI 
DLUT^<7M yf^^iiot, t^WA/B/<7 7 

[0 2 0 9] feA/B/<y7rtl/^ DQlfy£rfrL 
TAfe^ y 7rf-?^Bfe^ y7r *\ I v-ftl£: 

Mi, DOlf y^LTA^fcttBOV^^^^Wr 

[0 2 1 0] 06 8Sr#IRU"t\ ^ Oir ^ ^ 3 VT^4SR 

7io 2— ifflTi^x— ^^r^y^tJiWl 

1 3 2^Uffi^f-?7t-77^ 13 4^i 
Sff£;ftS 0 rOtliAf^7t^7?13 4^ x 
^7/i't°^A'3DRAM^y:/l 1 0 

wt-v^ mcjs£DT\ a^o^e- KT?»fPi"5 8 
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[0 2 11] ZKPg&fi, RDATjaiOTPTX^l/— %/a 
y{cJ:otftffl$ti5o rrx% "f—^<D 2 5 6 tfy Y 
frSm\t°?±/W<y7 T 1 1 8^6«SfflStb, %<D2 5 
6 tfy M>£>7*— *tf>7 2 tfy KSfcttl 0 8 tfy h& 

f-i 3 6K»&;ivc, ^-y^i i oi^u^yy^ 

l/^^U 1 l 2£^LT 

3£ff£tt£ 0 RDAT^U— 5/a W4, 21M*/M*n?7* 

— 6 4lfy h£ffitttf-<£{;i#U RPIX^U— > 3 

[0 2 12] 2.2. 1 RDAT, RPIX (8 If y K 1 6 \f y 
V, 3 2 tfy ht^t;U) t^^aV 
06 9 [4, 8lfyK 16tfyK *5±tf 3 2lfy Mf 
n^7t-7y h<Dfc»ORDAT*5j:t/RPIX^W— > 

y v"^7-f >tf>e>6 4 tTy N^S^^JxSo SRAMtf^i? 
A"*yyr 1 1 8**2 5 6 If y hSrttt&U rtl3dW>rv 
^/U**$ix-C6 4lfy Vtt£Z> 0 
[0 2 13] :o*-Ktl4, iii^5 6 4 tfy hjJSl 20 
0 24b*7h + ty^7^^?)I^^ ffi^r 

[0214] 2. 2. 2 RPIX ( 6 4 If y h If ^i?A0 ^ 

0714^07 4(4, 6 4fcTy hRPIX^U— >a y<0 

MsiO^ffiSrO*^. 0 7 1 Ki*Ufc* 

— Kfcfc^TH:, SJ^r5 6 4 tfy h<Dt°^ir^2 

P[0]f4M$iLT, 1 0 2 4 try h^r-y r^?^ 

[0215] i72^ Lfc^e- K"T?i4, P[0] fiftffi L 30 
"C\ 2OC0»Sc6 4 tT y he^Wl 0 2 4 If y h^r 

[0 2 16] fPI$:tf)6 4 try ht^-fe/M4, 0 7 3 (C^ 

-TJ: m^f-^/vf/i/?fi36 

C^tt3 6 try h©ffi*#£j*&*T,6. 5^yK*ID 
tfyM4, &T-$tc\ 6 try hfo^;w^ 7 7r y 
3 2t^7hr->^;M77r]jym 
U ^/<y77»^t5H*R:il, A/< 
y 7 r a>B>* y 7 r <D if h h Sr»Sl-r « A^SrjfcJg-r So 40 

V K*IDtf>8 fcTy M*, 2 5 6 tfy KolorWIDLUT 
U^^*3J:U ? 2 5 6 tfy hOverlayWIDLUTW^^^ 
^Vryn^ftot, tu^ Mf y ha$£j5!c£*i 

So 

[0 2 17] ^cr>6 4 tfy h tf^1?/M4, EI 7 4 (C^ 
■f±5fctea!£#VC, B*f-?v;Vf^f 136 
6 tfy K0ffl***^*n5o fr-f^KfrlD 
tfybl^ fer^Srl 6 If y hfo^<y77 !i 

y^-fs*\ 3 2 try ht^^M77r y >^*r§ 

4^^U ^<y7r !/ ^-f£4§&fcf4, a^ 50 
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^7r *>B/^ 777^>^t 5 a>«rft£-r 5. 

[0218] 2. 2. 3 RPIX ( 9 6 If y h fc° ^ ^ 

0 7 5^?>0 7 8(4, 9 6 tf y HRPIX^U— i/3 

H^^-KisitJtJSafSrH*-*-*. 07 Steffi 5 

>$\ PM^Sffllt, 1 0 2 4t^7h^t7^7^y 
[0 2 19] 2o<7D9 6 If y h fc°^i?/W40 7 6 fc^rf 

i^cifefrKtea^ftr, aj^x-^^/^^i/^f-i 

3 6i£*tLT20CD4 8 tfy Ha**4*S*t5. *4 
^K^iDtfy M4, A/<y7r^B/<y7r^if*>?>Sra 
fc^S*****-*"*. 0 7 74oit> + 0 7 8f4. Wtf^-fe 
/H:o^t<Di/y^w^>7 7 y y^Sti^t^W 

[0 2 2 0] 2.2.4 RPIX (1 2 8 If y Mf is: 

-<u—y a y 

07 9s6»e>H8 2f4, 1 2 8 If y Mf^-fe^ORPIX^ 
v/3 yoi^o^l?r0/Tt6o EI 7 9 ic^^tifc 
^e- Kicfcv>T, 2ooiS^l 2 8 tf y hcot°^ir/u 
4\ P[i:0]aiglT, 1 0 2 4 \fy h*ty^7^ 

[0 2 2 1 ] 08 0tC^Ufc«=e-K(C*3V^T, 2 oc^ig 
ttl 2 8 try Mf^iryw*s, P[l:0]Ht*iftLT, 10 2 

4ify b**yy~9Jyfrhm$i$ti. tmztix* 

[0 2 2 2] ffi*<0 1 2 8 tTy h 081t 
tfy M4, A4fcf4B/<y7rfe, *5<fctf. A*fcf4B^y 

7r*-/<WtiRt5. 

[0 2 2 3] fft^l 2 8 tfy Mf ^iryK4, @82il 

1 3 6|:»IX4 8 Ify MHA*4rilSji«. 
ClDtTyhHU A4fcttB/^y77fe, *5iW, A*fcf4B 

/<y7rt^<WtaRt5. 

[0 2 2 4] 2. 3 SRAM**?> tf^-fe/WALU^CO/W— > 

SRMfd^e^-fe/WALU-^ttT^X-^SriSSo SRAM*^ 
f*— *<D2 5 6 tf y hSrgcttiLT^ J^TcO fc°^ir/UALU 
A*Kii«Jft7 -f -yU KSr365. Alpha0[10:0], RedO[l 
0:0] r GreenO[lO:0], Blue0[10:0] t Depth0[31 :0], Ste 
ncil0[7:0], WID0[7:0] t Alphal [10:0] , Redl[10:0], G 
reenl[l0:0], Bluel[10:0] t Depthl[31:0], Stencill 
[7:0],*3jtl* WIDl[7:0] o ~i~s<XCD b c $ ir^VALUA^? 
(4, l/^»iotv^^$ii5o 
[0 2 2 5] SRAM->DQ*5 <fc SRAM-»PALU/U— =r 4 
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[0 2 2 6] SRAM->PALU/t— =r 4 > fit, 2 apgt?^* ( 0 2 2 9 ] 2. 3. 3 9 6 tf y b ^ ir/l^SRAMgf/£ 

5r.k#-e*5. »lSK^It, t^-fe/wco^X, T ^i/-v'3yH2o^if^t;^Mt5 

#t°^-fe/W)3 2^ bE^SrS^-fSo *2a»-e £ 0 #tr*lr/Wi. r a j £>J:tf rbj offlgij 

jj5ot, r^, ^x^^/K fciOTlD^^— ^ [0 2 3 0] 2.3.4 1 2 8 fc> h ir/I^SRAMlf/S 

[0 2 2 7] 2.3.1 8 X 16, J3 ±1*3 2 tf y h t^-fe OCT) ^/V^^g-T^ r t 3o f^ttttSWS 

zft,bw?±Mi, ^fc±t> + #x-^ *5±t*wiDf± r e j k^k^ hr^nrv^a. 

<D^£rat* 0 #t^Wi ^ayft SRAM<Dji *-f o^* [0 2 3 1] 2.3.5 UnpackColors 

|£i^{C##J£;ftfc, 6 4 fcT y h^Olf^ir/USr*aa!i" UnpackColorsfi, PixelSize, Pixel Address, *5j;t)<Buf 

5 0 ferSelect^S^T, SRAM^fefex— 6 4 tfy h 

[0 2 2 8] 2. 3. 2 6 4 \fy V \?9 ir/WSRAMM^K £SiR-r5 0 
#^^v/3Wi SRAMCO^-foS^rt-frS^S, [0 2 3 2] 

2 oo t^ir^^^lt^ ^ t 5 0 &¥?±/\s<D [»9] 

function [63:0 J gppackColors? 
input. (255! 0J Data; 
input (2:0J PixelSicc? 
input (3:01 gixelAddxess; 
input (1:0] BufferSelact; 
begin 

casex((PixalSize, PlxelAddress, BufferSelect ( 1) }) 
// 8, 16, 32 bit pixels 

8'b000_xx00_xi UnpsckColors - | Data( 159: 1281 , Dafca[ 31s 0] 



}; 



J; 



I; 



8'b000_xx01_x: OnpacXColors « ( Data {191: 160], Data ( 63:32] 

8'bOO0_xxlQ_x: OnpaokCoLors - ( Data | 223* 192], Dataf 95:61) 

B'b000_xxll_x: OnpackColors - { Data { 255: 224 J , Data (127: 96 J 
// 64 bit pixels 

8'b081_xxOx_x: DnpackColors - { Data [1S9: 128) , Oata( 31: 0) 

8'b001_xxlx_x: OnpackColora - [ Data [223 i 192 J, DataC 95: 64 J 
// 96 bit pixels 

8'b010_x00x_0: UnpackColoxs - < Oat* (159: 128] , Data[ 31: 0] 

8'bQ10_xO0x_l: OnpackColora - ( Data ( 191 > 160 J , Data [ 63: 32] 

8'bO10_xOlxJ>: UnpackColors - { Data (159: 128] , Data[ 95:64] 

B'bO10_xOlx_l: VnpaokColora - { Data [1 91 : 160) , Data [127: 96] 

8'bO10_xlOx_O: UnpackColors - ( {32{l'bx>>, Dataf 31: 0J )* 

B'b0ia_xl0x_l: UnpackColors - ( (32{l'bxH, 0ata( 63:32] >,* 
// 128 bit pixels 

e j b011_xxxxj>» UnpackColoxs - { Data[159: 528] , Datat 31: O) 

e'b011_xxxx_L: UnpackColors - ( Data [191 : 160] . Data! 63:32] 

default: UnpackColors - *bx; 
endcaso 



end 
end function 



[0 2 3 3] 2. 3. 6 UnpackDepths 



50 UnpackDepths PixelSize^o ^OTixelAddress^^^ 
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65 66 
V^T, f^, ^T-Viz/K Jt—*\"<* fcitfWIDO * [0 2 3 4] 
6 4 fcTy KDH*WW"5 0 * [»10] 

function [63:0] Unpack Depths; 
input (255:0] Data/ 
input (2:0] PixelSite; 
input (3:0] PixelAddreaa; 
beqin 

ca*ex|{ Pixel Si sta, PixelAddxesa > ) 
// 64 bit pixel* 

7'b00i_xx0x: UnpackDepths - I Data [191:150 3 * D*ta( €3; 32] 



J; 

}t 



7'b001_x*lx: OnpackDepths - { Data [255:224 J , Data [127; 96| 
// 96 bit pixels 

7'bOlQ_x0xx: OnpackDepths - \ Data (223: 192] , Data (235:224] 

7'b010_xl0x: DnpacfcOapths - { (32(l'bx>> J Data[ 95: 64] \i 
// 128 bit pixels 

7'b011_xxxx: IJnpackOepths - ( Data (223: 192] , Data[ 95: 64) 

default: OnpackDeptha *» »bx; 
endcase 



end 

sncif unction 



10 2 3 5] 2.3.7 UnpackExtras 20* tt, 6 4 tf y Mf Jr-te/VioXTtV 6 \fy Mf 2<teMZ]fi 
UnpackExtraste> PixelSizefc it^Pixel Address ^£<5 — # Srigfo 

*vt\ Xty^/K **-'<W, fc<fctWID<£>6 4tTy (0 2 3 6] 

htf>{jt£r3ItR-f 5 0 UnpackDepthsfc itfUnpackExtras [ft 1 1 ] 

function [63tO] UnpackExtrea; 
input [255 sO] Data; 
input (2:0] Pixels ice; 
Input 13:0] Pixel Address* 
begin 

caaex { ( PlxalSix* , PixelMdress I ) 
// €4 bit pixels 

7'b001_xx0x: UnpackExtraa - ( Data[191 :160] , Data( 63: 32] 

); 

7*b001_xxlx: UnpackExtraa - ( Data [255 : 224 ] , Data(127: 96] 

}/ 

// 96 bit pixels 

7'bC10_xOxx: OnpackExtras - { Data [223: 192] , Data (255: 224] 

); 

7'b010_xl0x: UnpackExtraa - { {32U'bx}>, Data[ 95: 64] »; 
// 128 bit pixels 

7*b011_xxxx: OnpaekExtras - { Data [255: 224 1, Data [ 127 I 96] 

Is 

default; UnpackExtras *- *bx; 
endaaae 

end 
ondfunction 



[0 2 3 7] 2.3.8 UnpackAlpha, UnpackRed, UnpackG olorMode^ £ tfBufferSelectf 2 , &<DTl//<y 9 

reeru UnpackBlue ^aET^So 
^h<DWM^ 3 2 try W&MftfrtbT/VyT, [0 2 3 8] 

*K Jib, joiWT-^TWN^t^c UnpackAlph [ftl 2] 

afi*fc> 3 2 try hco^* h 9 So C 



it 
:? 

m 

CO 

*3 
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function [10:0] OnpackAlpha; 
input £3l:0J Color; 
Input [31:01 Extra; 
input [ 3:0) ColorMode; 
input [ 1:0 J BufferSelectf 
bagin 

cas ex U ColorMode, Buf ferSelactlOl )1 
5'n0000_x: UnpaekAlpha - (Color [31 f 24 ] 
5*b0a01_x: UnpaefcAlpha 
5'b001O_x: OnpackAlpha 
5'b0011_0: UnpaekAlpha 
5'b0011_l: UnpaekAlpha 
5'b0l0O_0? UnpaekAlpha 
5'b0100_l: UnpaekAlpha 
S'b0101_0: UnpaekAlpha 
5 r b0101_l: UnpaekAlpha - {Color [31 j 24 J , 3'bl00)/ 
5'b011D_x: UnpaekAlpha - {ll{l'bl))f 
o'b0111_Q: UnpaekAlpha - UK Color 1 151) ) j 
5'bQlll_li UnpaekAlpha - (11 (Color [31) I) ; 
default: UnpaekAlpha - 'bx/ 
endcaae 
end. 
end function 



3'bl00}/ 

(Extra [31: 24], 3'bl00},- 
(lHl'bl}>; 

(Extra[ 7: 01. Color(31i30J , I'blJ? 

(Extra (IS: fl). Color (31: 30] , I'tol}/ 

(Color(15:12], 7'blOOOOOOJ; 

( Color | 31: 28] r T bl 00 0000 1 ; 

(ColorU5j 81, 3'blQ0}? 



[0 2 3 9] 



function (10:0) UnpackRed; 
input [31:0) Color/ 
input [ 3:0J ColorMode j 
Input [ 1:0] Buffer Select; 
begin 

caaex [ { Col or Mode, Buff erS elect [011) 

5 r b00G0_x: UnpaekRed - (Color [2 3:16 J , 3'blOOJ; 
5 r b0001_xi UnpaekRed - (ll(l'bl}}; 

5'b001x_x: OnpackRad - (Color (29:20] , l'blf; 

5'b010Q_0; UnpaokRed - (Color (111 8], 7'bl000000jf 

5'b010a_l: Unpacked - (Color [27:24] , 7'bl000000}; 

Vb0101_0: CnpackRod « (Color [ 7s 0], 3'blCO); 

[«1 3] 



(36) 2000-155845 
69 70 

5'b0101_l: UnpackRed - (Color [23: 16] , 3'bl00)/ 
5'b0110J>: OnpackRed - (Color [15:111 r 6' blOOQ Golf- 
s' b0110_l: UnpackRed - (Color (31: 27] , 6'blOOOOO]; 
5*b0111_0: UnpackRed - (Color [14 : 10 J , 6'blOOOCOJ; 
5'b0111_l: UnpackRed - < Color (30 : 26 j , 6'blOOUQOJ; 
default: QnpackRod ■> 'bx; 
endcase 
end 



function (10:0) UnpackGreen; 
lnput (31:0) Colors- 
Input ( 3:03 ColorMode; 
input [1:01 BufferSelect; 
begin 

casex((ColorMada, BufferSelact (0) ) J 
S'bDQ0Q_Ki UnpackGxeen - {Color [15; 8], 3'biOO}; 
5*b0001_x» UnpackGxeen - (ll(l'bl)J; 
5'b001x_x: UnpackGreen = (Color(19:10] , l'bl); 
5' bO 100 Jh UnpackGreon - (Color ( 4: 7], TblOOODGu)/ 
5'b0l00__l5 UnpackGreen - (color (23:20), 7'blOOOOOO); 
S'bOUOJ): UnpackGreen - (Color (10: 5J, 5'blG000>j 
S'bOllOJL: UnpackCreen - (Color [26:21], 5'bl00QO>; 
5'bOlllJ): UnpackGreen - (Color[ 9: 5], 6'blC00OO); 
5'b0111_l: UnpackGreen - (Color (25:21) , 6'blOOOOO); 
default: UnpackGreen - 'bx; 
endcaae 
end 
endf unction 



function (10:0] UnpacxBlu*; 
input [31:0] Color; 
input [ 3:C] ColorMode; 
input [1:01 BufferSelect; 
bogin 

caaex({ColorMode, Buf ferSelect £0] ) ) 
5 f b0000_xs UnpacXBluo « (Color [ 7: 0], 3*bl00); 
S'b0001_x: UnpackBlue - ({lld'bl] It- 
s' b001x_x: UnpackBlue *» ( Color ( 9: 0], l'bl); 
5'bO10O_0: UnpackBlue - (Color! 3: 0], 7'bl000000); 



[0 2 4 0] 

im 4i 

5'b0100 
5'bOllx^ 
5'bOllx. 
default: 
endcaaa 
end 
endfunctlon 



_1: UnpackBlue 
0: UnpackBlue 
1j UnpackBlue 
UnpackBlue - 



- (Color [19: 16), 7'blOOOOQO); 

- (Coloz-[ 4: 0], 6'blOOOOQ); 

- {Color (20: 161 , 6'blOOQOO]; 
bx; 



* [ 0 2 4 1 ] 2. 3. 9 UnpackDepth 
UnpackDepthtt, DepthMask£r{£ffl LT, Xx^vvK * 

[0 2 4 2] 

mi 5] 



*40 

function (31:0) UnpackDepth; 
input [31:0] Depth; 
input (15 :0] DepthMaak; 
begin 

UnpackDepth - { (Depth [31:16] SDepthMaak] , 
Depth[15:0) ); 

end 
endfunctlon 



[0 2 4 3] 2.3.10 UnpackStencil 5r^^^T^hi~5 0 
UnpackStencilte, StencilMask£ffiffl Itf^T-? 50 [0 2 4 4] 



(37) 



71 



2 0 0 0 
72 



15 5 8 4 5 



.16] 



function [7:0] Unpacks tone II,- 
input 131:0] Extra? 
input [ 7:0] StencilMaak; 
begin 

UnpackStcncil » Extra [23s 16] a StencilMask; 

end 
endf unction 



[0 2 4 5] 2.3.11 UnpackWid 
UnpackW i d ft , W i dMask L X W 7*— 9 Sr ^ 

[0 2 4 6] 



Hfcl 7] 
function 



[7:0] UnpackWid; 
input [31:0] Extra; 
input [7:0] WidMaak; 
begin 

UnpackWid - Extra C31: 24] & WidMask; 

end 



* [ 0 2 4 7 ] 2. 3. 12 SramToPaluData 
10 SramToPaluDatafi. SUUf—9 <0 256tfyh^b20 

x^^^EM> T/^r, 

y9ir& 9 
[0 2 4 8] 
»18] 



endfunction 



function [193:0] SramToPaluData; 
input (255:0] Data; 
input [ 2:0] PixolSiiej 
input [ 3:01 PixelAddrass? 
input [ 1:0] BufferSelect; 
input { 3:03 ColorMode; 
input [ 31:0] DepthMask? 
input C 7 sO) StenciLMask; 
input [ 7:0] WidMask; 

reg [31:0] Cplorl, ColorO? 

reg £31:0] Depth!, DepthO; 

rag [31:0J Extral, ExtraO; 
begin 



(Colorl, ColorO} - UnpackColora {Data, 
Pixel Address, Buffer Select) ; 



PixelSlze, 



[0 2 4 9] 



[Kl 9] 
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(Depthl, DepthO} » UnpackDepth* (Data, PixelSize, 

Pixel Addr e33) ? 
{Extral, ExtraO) « OnpackExtraa (Data, PixalSize, 

FixelAddrees} ; 

SramToPaluData » ( 

UnpackWld( Extral, WldMask) , 
UnpackStenciMBxtral, StencilMaak) , 
UnpackDepth( Depthl, DepthMask) , 
(JnpackALpha ( Color 1, Co lor Mode f 

Buf f erSelect) f 

UnpackRed C Colorl, ColorMode, Buf ferSelect) , 
UnpackGreen [ Colorl, ColorMode, 

Buf ferSelect* , 

UnpackBluo [ Colorl, ColorMode, 

BuffexSelectJ , 

UnpackWid* ExtraO, WldMask), 
Unpacks tencil (ExtraO, StencilMask) , 
UnpackDepthI DepthO, DepthMaak), 
UnpackAlphaC ColorO, ColorMode, 

Buf ferSelect) , 

UnpackRed < ColorO, ColorMode, Buf ferSelect) , 
UnpackGreen { ColorO, ColorMode , 

Buff erSelect) , 

UnpackBlue ( ColorO, ColorMode, Buf ferSelect ) 

): 

end 
end function 



[0 2 5 0] 2.4 fc'^-fe^ALU^^SRAM— <D"f— $ ;V— 

^*X^^S:fc 0 ^^^ALU^??SRAM^iig5 0 Alpha0[9: 30 
0], Red0[9:0] f Green0[9:0], blue0[9:0], DepthO [31: 
0], Stencil0[7:0], DTO, STO, WTO, Alphal[9:0], Red 
1[9:0], Greenl[9:0], Bluel[9:0], Depthl [31:0], Ste 
ncill[7:0], DTI, STI, *5 <fctf WT1 0 SRAMK»ii**t6 

[0 2 5 1] ^.Of-^mm^ m$2l<D&jfr\ZLftm 

roj r i j m<o*ft\zmbtitz\tfirittft 

6>ftV\, ColorPack^-^y k DepthPack^- 

y k *3it^ExtraPackJ.^y b£^Pt~5o ColorPack^- 40 



hH\ ROP/blend^y h©3B**S7d~- h 
DepthPack^.^;/ His Depth, Stencil j3<J;tfAlp 
ha ROP/Blend^n^ h^MS7t^^y h^£* Ex 
traPack^^y Mi, Alphafc itFStencil^-:^ y Y<0^ 

[0 2 5 21 2. 4. 1 PackColor 
PackColorf2fcr-^£>4 0 If y HSrA^t LT, -?rft 
SrColorlfodejwLfc^oT3 2 If y h !7— Kl^y^i" 

So 

[0 2 5 3 J 
[S20] 
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function (31 s 0] PackColor; 

Input (3:0] ColorKod* 

Input [9:0 1 Alpha, Rod, Green Blue; 

begin 

caaatColOcttoda] 

4*60: PackColor - {Alphat9i2], Red£9:2]. Creen(9:2], 

Blue[9l2]]f 

4'd2: Pa^kColor - { 2'dO, R*d(9:0], Green (9:0], 

Biuo[9:0]K- 

4'd3» FaekColor - (Alpha[l:0| , RGd(9:0], Grean(9i0], 

Blita[9:0] \j 

4'd4: PacXCoLor - UtMphatSi 6} , Kedl9»«), Green{9:6), 

4'd6: Packcolor - {2|Red{9:S], Graanl9:4], Blue[9:S)>; 

4'd7: PackColox - {2mpha[9J, Redt9:5], Gr*en[9:S), 

Bl«aC9sS1)); 



end function 



[0 2 5 4] 2. 4, 2 PackDepth * If y h 17— Kl^y 5o 

PackDepthtt* T^*, ^f^, loiVT^yf [0 2 5 5] 

-^SrA^J^ LT, *^SrDepthMasWcLfc^oT3 2 * [f 2 1] 

function (31 »0] PackDapth* 

input flSzO] Dapth««k; 
input (31:0] Depth? 
input [*\Q1 Standi; 
input tfiC} Alpha; 
beain 

PackDoptb[31:24] - < DapthKa*kU5i8] C DepthC31:24] ) [ 
<^D«pthKatfkUS:8] & Alpha]/ 

PaokOapth[23:l«| - < OeptWUaM 7s0] fi Dapth [23 : 161 } I 
(~OepthKa*k( 7:0) t Standi) f 

PackDapthflS: 0J - Qepth[15:OJ; 

and 
andfunctlnn 



[0 2 5 6] 2. 4. 3 PackExtra [0 2 5 7] 

PackExtrafi^ ^fy^K *5 XXfT/vy 7 *r—9 £A lfc2 2] 

function 131-.0J PackSxtra; 
input [7:0] Standi; 
input £7:0) Alpha; 
begin 

PackExtra « { Alpha r Stencil, Alpha, Alpha } ; 

end 
end function 

[0 2 5 8] 2. 4. 4 PaluToSramData 
PaluToSramDatate, b°^ir/VALU<0|SH§r Xt) t LT\ 
^jfx&^JJ fc*i&**tS'<S 2 5 6 h<0!7— KiC 
s<y?*fZ><> PixelSize&iOTixelAddressA^tt. tf 
N^ftSr&JgU — ColorMode, A 



IphaMaskfc i St enc i IMaskti: , 7*- * ^>f¥^ ft 7 *~ 

[0 2 5 9] 
40 lit2 3] 



(40) ^612 000-1 5 5 84 5 

77 78 

f oration [255 rO] PaluroScemDeta; 

fj Per plxaX info 

Input (3:0] Pix*l Address, 

input 19 »Q] Alph&Q, RedO, G»*nQ, BlutO 

Input (9:0) Alphal, Redl, Greenl, Blu«l> 

Input [31:0] Dcpthl, PepthO, 

Input (7:0] Stencil 1, StencilO/ 

// Resistor field info 

input [2r0| PixelSire; 
input 12:0] CoIorMcde/ 

input [31:0) DepthMaak; 

req (31:01 CP1, CPO, DPI, DPO, EP1, EPG; 

r«9 [255:0] Oat«» 

begin 

CPO - Color Pack (ColorModa, Alpha 0, RedO, OreenO, BlueO] ; 
CP1 - ColorPack(Col©rHode, Alphal, Redl, Greenl, Blual) ; 
DPO - Depth ?aok (DepthMaak, DopthQ, StencilO, Aiphao*/ 
DPI - OepthPackJ DepthMaak, Dapthl, Steocill, Alphal )t 
EPO - ( C3{AlpheO)}, StencilO); 
KP1 - ( (3 (Alphal) J, 3tencill); 
casexUPlxelSlxe, PlxelAddraasH 

7'b00O_xxxxt Data - [CPl, CPl, CPl, CPl, CPO, CPO, CPO, CPO) t 
7*bO01_xxxx: Data - tDPl, CPl, DPI. CPl, DPO, CPO. DPO, cpQ}j 
TbOlO xOju: Data - <DPQ r DPI, CPl, CPl, CPO, CPO, CPO, CPO}; 
7 r bO10_Jcl*x: Data - <DP0, DPI, CPl, CPl, CPO, DPO, CPO, CPO) ? 
7*b011_xxxxi Data - 4BP1, DPI, C?l, CPl, EPO, DPO, CPO, CPO); 
endaaae 



PaluToSranData - Data; 

end 
and function 



[0 2 6 0] 2.5 tr^-fe/VALUA^SRAM^O^^^^fiR 

[0 2 6 1 ] 2. 5. 1 WriteEnableMask 
WriteEnableMasktt, ^f/V\f y h £ 2 

56^ h!7~Kf-&3B-f5o h»&-f*— ^ 



function [255:03 WriteEnableWaak/ 
input [7:0] WritaEnaJble; 
xeg t^lsOl Haskl, MaakO; 
begin 

MaakO { 
{8{WriteEnabln[2J }}, 

{8{Wi:lteEnabJ.e[lJ))r 



♦ It, fMr0 8lfy K 1 6 feTy K &,fctf3 2tfy b fc* 

^■t/i'trWi-fsoKftfflSfts. rjt&tts try k 
i 6 try K &j;r>*3 2 try h fc^ir/Mcoi^To^ifi 

[0 2 6 2] 
[fS(24] 



); 

Maskl 
{8«WriteEnable(6] )), 



(S{WriteEnable[3) } > , 



<8 (Wrlto&nable [0} ) \ 



i 



(8{HriteBnablet7] ) } , 



{ 8 (WriteEnabLe 1 5 1 } ] , {8 {Wt i teEnable C< 1 > > 



WritaEnableMaak 
end 
endf unction 

[0 2 6 3] 2.5.2 tf^-fe/KT YU^*? 
3 2 try hi 9 fc*#^tr*-fe/M4, 3 2 try h 

E^^t^ffI$tl/6o PixelAddressMaskfS, DualPixe 
1, PixelAddress, *5 J;OTixelSizeSr«ffl LT, 256 



( («{Maakl|J, |4{MaskO}> >; 



fcfy hV— F<Dk*(D3 2 tTy hK^K»a* s *S*t«- 

[0 2 6 4] 
[»2 5] 



•> 
s? 
is 

s 
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tfp function [255:0) Pixel AddrassMasfc; 

input DualPixel/ 

input (3:0) Pixel Address; 

input (2:01 Pixels lie; 

rag [1 :0] PixelEnable; 

reg [7:0} WordEnable; 
begin 



casex{(PlxelSize, DualPixel, 


PixelAddress}) 








8 r bC0Q_x — xxQO: 


WordEnable - 


8'b0001J5001; // 


8,16, 


32 


bit 


8 r b000_x_xx01: 


WordEnable - 


8'bG01O_OE>10; // 


8,16, 


32 


bit 


8»b000_x_xxl0: 


WordEnable = 


8'b0100_0100; // 


8,16, 


32 


bit 


8'bOO(J_x_xxlli 


WordEnable - 


8'blQ0O_1000/ // 


8,16* 


32 


bit 


8'b001_0_xx00: 


WordEnable 


- 8'b0000_0011; 


// 


64 


bit 



single 

8'b001_0_xx01: WordEnable - 8 'b0011J>000; // 64 bit 
o ingle 

8'b001j)_xxl0: WordEnable = 8 ' b0000_1100; // 64 bit 
single 

8'b001_0_xxll: WordEnable - 8'bll00_0000; ft 64 bit 
single 

8'bOQl_l_xxCx: WordEnable - 8'bOOU_0011; // 64 bit dual 
8'b001_l_xxlx: WordEnable - 8'bll00_1100; // 64 bit dual 



Q'bOlOJ^xOOO: WordEnable * 8'bl000_0011; // 96 bit 
single 

8»b010_0_x001: WordEnable = 8 r bDlll_0000; // 96 bit 
single 

B'bOlO^O^xOlO: WordEnable « 8' bl000_1100; // 96 bit 
single 

8'b010_Ax011l WordEnable = 8'bOlll_O00O; // 96 bit 
single 

8*b010_0__xl00j WordEnable = 8'b0000_0111; // 96 bit 
single 

[0 2 6 5] * * »26] 

B 1 b010__0_xl01: WordEnable - 8' b0000_0000; // 96 bit 
single 

8*b0l0_0_xllx: WordEnable - 8 f bOOOOOOOO; // 96 bit 
single 

e'bOLO^xOOx: WordEnable - 8'bllll_0011 r - // 96 bit dual 
8»b010_l_x01x: WordEnable = 8 r bllll_1100; // 96 bit dual 
8 r b010_l_xLQx: WordEnable - 8'b0000_0111; // 96 bit dual 
8»b010_l_xllx: WordEnable - S*b0000_O0OO; // 96 bit dual 
8'b011_0_xxOx; WordEnable - 8*bOQOQ_llll; // 128 bit 
single 

B'b011j0_xxlx: WordEnable » 8 'bllllj>000; // 128 bit 
single 

8'b011_l_xxxx: WordEnable = 8 ■bllll_llll; // 128 bit 

dual 

endcaae 

PixelAddresaMask a { 

(32 {WordEnable (7J }\, (32 {WordEnable [6] )}, 
{32 {WordEnable {$) } ) , (32 {WordEnable [4 ] ) } , 
{32 {WordEnable [3J )), {32{WordEnable{21 } ) , 
{32(WordEnable(lJJ>, {32 {WordEnable fO] >) ]; 

end 
endfimction 



[0 2 6 6] 2. 5. 3 MaskDepth 



50 MaskDepthte, DepthPack t ffiKltrfeS 7^ T — PAjltf 
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[0 2 6 7] * 

function (31 lO] MaskOopthr 

input [IS: 0] DapthMask/ 
input Colortnablaj 
input D«pthEnabla» 
input Stencil Enable; 

begin 

Ha*kD«ptM31r241 - ( DepthMaaktlSsBJ * I 8<DeptbEn*bl«) U I 

(-D«pth«aakU5i8] * {fl (Color enable^ I J i 
Ha*xD«pthia3:16J - t DepthMaakC ^ r 01 * [B (DapthEnabloM) I 

[~D«pt:hMaak( 7t01 4 [8 IStancilEnableH) J 

end 
MidfuffcCtlon 

[0 2 6 81 2.5.4 EnableMask »A«J:lWW^Ht, ^7^;VK(»^ 

;U7^;VF^e?'JI^^-^ (*fctt7*>f [0 2 6 9] 

/V) -T2» 0 lf^*^ALU&io"Ctft>*t5WID, ^T7^ 1*28] 

function (255:01 KuableKaak; 
input I3ld1 PlxalAddreas; 
input ColQEEnablal,Cola;SnableOf 
input C^thJEkvabl«l,DepthEnabl«0; 
input 5tenciien«biel»Stencti£n&bLeO; 
input (2:0] PixwlSite* 
input {31:01 CoptoMask; 

E«g (31:0{ CM1, CMO, OKI, 0K0, CHI, EHO; 

CMC • (32{C«alorSnabUOH» 
CM1 - {32<Cotor£nabli»l}); 
DM0 - 0*pthMaak(DepthMadV, 

Color EnableO, DepthEnableC, StencllEnableOJ j 
DM1 - CapthMajfctDcpthKaak, 

Color Bnabl el, DeptbEnablel, StencilEnablel) % 
EHO - { 124(ColorEnableO)}, [8 (StencllEnableOl ) }; 
Em! - < ( 24 [Color EnablelU, (8{SteneilBnabl«lI > }r 

CaaoAKPixelSAro- eixalAddreaa)) 

7'bOOO-xxxx: EnableMask * (CM1, CM1, CHI, CM1, CMO, CMO, CMO, 



CKOIf 
CM0>/ 
CMO); 
CHOJ; 
CMO*; 



7'b001~xxxx: EnebloMaak - (DM1, CMt, DM1, CM1, DM0. CMO, DM0, 

7'bOlO-xOxx; EnableMask - (DM0, OKI, CM1, CM1, CMO, CMO, CMO, 

7'bOTO-xlxxt EnableMask - (DM0, DM1, CM1. CMl, CMO, DM0, CMO, 

7'bOU-jacxx: EnableMask - (EMI, DM1. CMl, Cetl, EMD, OMO, CMO, 



en<t 
endf unction 



[0 2 7 01 2. 5. 5 SelectPlaneMask [0 2 7 1 ] 

SelectPlaneMasktt, 5 1 2 My \>7U~>~*Xtr W 1*2 9] 



(43) 



83 



function. [255:0] SalaetPlanaMaak* 
input |3:0] FixelAddrei a; 
input U:0) Ptxelsise; 
input [511:0] PlaneKask; 

begin 

caaax<{ Pixel Siao, PiHoiAddreas}) 
7*bQ0x-xO*x: Select planeMaak - FlanaKa«ktJ55:0l* 
7,bO10-xO0x; S«l«CtPlaneKaefc - Pl«n«Majk[25S;D]; 
S6l«ctPlan«Naak 



2000-155845 
84 



7'bOlO-xOlx: 

Pl*JieMaoktl27tO] Jj 

7,b«ll-x0xx< SelsctpianaMask - Plan*Ma9k(2S5iO] > 
7'blxx-xOxx: SelactPlaneMask - Plan«Maski255i01j 
7'bacxx-xlxx: SelactPlaneMaak - PlaneHaak[5ll:256j 
endcaae 
and 

•rut Amotion 

[0 2 7 2] 2.5.6 k°^^/VALU^^SRAM— (D-rap 
PaluToSramMaskfi, WriteEnableMask, PixeLAddressMas 
k, EnableMask, *5<t U^SelectPlaneMaskcO^iCM LX 

function [255 :0J PaluToSraoMaskr 



I PlanaMaak I 51 I : 384 ] , 



[0 2 7 3] 
[»30] 



// Per pixel information 

Input pi 01 SfriteEnabl©/ 

Input OcalPlxel/ 

input [3:0] PlxelAddrcsa; 

input Colorenablal,Col»rE«*t>leO> 

input Oepthenablel, DapthEnableQ; 

input St«ncllEnablal r StenaiLBnal3leO/ 

// Info from roaiata* fialda 
input [2:0] PlxalSize; 
input [15t0] AlpnoMaakj 
input [7:0} StenollKaafc; 
input [511:0] PlanaMask; 



bag In 



Pa 1 uToSranMaak 

WclteEnablaMaak(WritaEnable) 4 

PlxalAddxe«ttKask(DualPix*l, PlxelArfdxaae, PlxelSlte) * 

EnableHaak < PtxelAddrass, 

CblorEnablel, ColorEnablaO, OopthEnablol, DopthEnableO, 
Stenci LGr.afc lei , StancilEnableO. PixelSiie, Depttufask) S 

fielectPlaneHaak(PixelAdd«M, Pixelgirc, PlaneMask) t 



end function 

[0 2 7 4] 3.0 \?2±>vyjr-^y V 

5 12 fcTy hSW^i^t^t;i/7t-vy h$r 
h~fZ>o 8 \fy Yfrh 3 2 \?y b~£X<Dt°?±/U 

v'aWW- hL&V\> 2 5 6 tfy hifcitf 5 1 2 fcfJK 



(0 2 7 51 
[*24] 



t* m 


ML 


FL 


20 


3D 


t < xr m 




*W 










e ^» 




ait 








8 


12,800 


51, 200 


1600 




1600 


ie 


6400 


25, 600 


800 




800 


32 


3200 


12,800 


400 




400 


64 


1600 


6400 


400 


267-400 


400 


128 


800 


3200 


400 


200-400 


2 67 


256 


400 


1600 


200 


66.7 


200 


512 


200 


800 


200 


50 


200 
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[0 2 7 6 J x^TA'fc°^>^3DRAMx'W* 1 1 Q<D *£fc(41, 0 4 8, 5 7 6bTyHC*U\ 
3oooHJg^Jcot: 0 ^ir/U^fiS:, T©*2 5K*to - [0 2 7 7] 

1KI41 0 24 tfy M^L<, 1M(41 0 2 4K* [*2 5] 



f*«fc 


40 H t* H 


80 Ufyl 


160 II t* ?h 


6 


5,242, B80 


10,485,760 


20,971,520 


16 


2,621,440 


5,242, B60 


10, 485, 760 


32 


1, 310,720 


2,621,440 


5,242,880 


64 


655, 360 


1,310,720 


2,621, 440 


128 


327, 680 


655, 360 


1,310,720 


256 


163,840 


327, 680 


655, 360 


512 


81 f 920 


163,840 


327, 680 



(0 2 7 81 0 9 8frbffll 7 8 {4, ^2 5fc*Ufc« 
^C0b°^^/U7^— ey MSx^TA'tf^lr/WSDRAM^- 

[0 2 7 9] 3. 1 8 If y h tf^-tr/l^;*— 75/ h 

09 8^010 214, x^T/Vtf^ir^3DRAMf-^7 p 
1 1 0t<tot8lfy ht^-tr/v-?: SM&ffl+S 

^ ti6ST#5^*r*-to 8 tr^y hb^ir^-ei/^^y > 20 
^^ttfc^^^^ y^*t-o^Tf4, «*!)7l/i/^ 

[0 2 8 0] 098(4, 8fc>hWt/VH7^yi 

[0 28 1] 09911, RPIX, SPIX*fcilDPIX^-<l/- 
i/B^<Dt-#><D^ 8 \f y hfc a ^i?/V<D#£k;Jx£^y 

[0 2 8 2] a 1 0 014, RDAT^U— i/a VSrttffi-f 30 
6«^(cEC>tb5, 8 try ht°^-fer/uo%x.?>n5*^ 
y v/^ 7 yss^sto 

[0 2 8 3] 1101ft 8 try h t?^i?/WDfc&G9# 
*.6*t57*— hSr^-fo rij fJ8tTy 

2r*;bU rH!4, SRAMfc°^i?/i' 
*yVT 1 1 8rt<02 5 6 tTy h^V h V SrT Kl/^ 

K S»Ko*8tTyh, fciyf 8 t'y hSrtt 

fc*y f>T\ WtBftl 6, 7 7, 2 1 6 (2* ) fifl»fejf 40 
CO 2 5 6fetfeS#[t5rtW#5c 
[0284] 010 2 (4, 010 l{C#S^tbfc^^- 
vy hOStf y h tf^-fc/l/O^^y 7^;^^^ 

[0 2 8 5] 3. 2 1 6 tTy h 

010 3^0111(4, TaT/Vt 9 ^ ir/l^ 3 DRAM^* y 
:/l 1 OCioT 1 6 fcfy htr^-fe/WSrif(DJ:9t*ya 

X42/W h/t^t;^gU ^^5n^uy 50 



[0286)0103(4, 1 6 Ify htr^-fe/^fe9-f 
^16 4—, *540«?Yyi 6 4^b^-^l 6 2 — 

[0 2 8 7] 0 1 0 4 (4, RPIX, SPIX*fcf4DPIX^U 
— v'a ^COfcfecO, 1 6 tfy h tf^^/KO%X.6>fl5* 
* y S^^^fflfiKSr^H-o 

[0288] 0105 (4, RDAT^V— > a ^Srttffl-f 
5»^KEfeJx5, 1 6 Ify 
y y-f VfeiSc5:^~f 0 

[0289] 0106(4, 1 6 try Ht^ir/U0)fc»0> 
HT©7*-^y hSr^f : T^7r : 4, : 4, 
ft: 4, #: 4 0 7/U7r> ftfccfctftf 
(4, 4 t*y hTf^foSftSo 

[0290] 01 0 7 (4, 010 6t-#S^tLfc7^-- 
7^ b<D4o<Dl 6 fcfy htr^-fe^SriSW"**S«>K, * 

[0291] 0108(4, 1 6 tTy h ¥ P ± /V<Dtc)b<D 
ttTOft#«*7d~^y hSr^-f : * : 5, t» : 6, 

Hf: s 0 ::-e, *^tts try 

i4 6tfyf>T% Wfife5>tt5 tTy h-CSfcSnSo -<BtT 
^ir/U?*— ry H?f4T/V7r^(4ftffl^iX3iV\ 
[0292] 0109 (4, 010 %\zMfe£1Mt7*— 
vy h<D4ocD 1 6 fc'y h ir/V£;i£{f t5<0t: 2 *^ 

(O293]011O(4, 1 6 try Mf^t;UOfc»(0 
KT©ft#W47*-7y hSr^t" : T;V7 T : 1, 
m : 5, flt: 5. W : 5 0 r tT**/H*#tt 1 tT 

yh-e«*7S*i, j& ^<fcO ? if^e 0 ^^/^4>«4# 

^, 5 tTy h"C*bSiX5 D 

[0 29410111 (4, 011 0t«F^$tlfc7^~ 
■^y h(0 4 0(0 1 6 tf y h fc 0 ^ -fe/VSr^ff i~ 2 * 
^^/ucoRPIX^u-v-a ^5r^Si^5, ^1171/ 

y i/zjL$s< is—is 3 >§r7^i^ 0 
[0 2 9 5] 3.3 3 2 tf y Mf^tyl/7*^y h 
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0 1 1 2frt>m 118tt, ^7/Vfcf^i?/V3DRAM^y 
1 0(aot3 2 tfy V tf^i?/^£ H<Di. ? XC^M 

h/tf?ir/V£gL, -#Ctc»&(44/M b/t°?±/U 

[0 2 9 6] 0 1 1 2(4, 3 2^ Mf ^ir/u^by^ 
VI 6 4—, *5«tV7>r>l 6 4 i> 1 6 2 — 
<D, ^kftSx-f ~^y tf^^-fo 

[0297] B113S, RPIX, SPIX, 4fcttDPIX^"-< 
U—i/-3><Dtc$><D s 3 2 If y btr^-fe/U<D%*.btt5 10 
* ^ y > a. 9 Vlg^c £^rf o 

[0 2 9 8] BlUtt, RDAT^ U— > 3 VSr^ffl^f 
SS^jl^tlS, 3 2 tfy ht c ?±/l-<D%7tbtlZ>3r 

[0299] 0115(4, 3 2 try h t°?*t/l'<Dtzib<D 
£XT<D7*—?y h&^-f : 7^7 7 : 8, * : 8, 
ft: 8, 8 0 7/V7r, *, tt*5ilfllr©tr ^ir/l^ 
J##I4£-*, 8fcrybT?**>3*b*. 

[0300] 0116 f4, Hll 5K*)g*iXfc7* — 
■vy h^2o(03 2 tfy h fc^ir/i'Sr^fa^^i^ S 20 
7U7^^t^l/—>3 >1fi2^ ^/WCORPIXsh^ 

[030 11 B117H, 3 2 tfy htf^i?/U<DJ^T<£> 
y*—*ry KSr^-t 10, i: 10 v f : 10 o 

3Bi*j<tW#coif^^/v^tt#^, l otfy 

[030 2] 0118^ 011 7tl#^^tlfc^^- 
•ry htf)2o0 3 2 Ify Mf^-fe/WSriSft+S^fc, ^ 
^5 7^y^t^^>a Vt^2^4 ^/VCORPIX^ 
u-v-a yfciJRki-Sa^SrS-r. 30 

[0 3 0 3] 3.4 6 4 tfy h t^t/^t^^x b 
011 9*>bl2 13 7(t XJ.T/VtT^-fe/V3DRAMl 1 
0KJ;oT6 4 tfy bfc 0 ^i?/u£i?cD<fc 

S/at^l/- v"3 :/(^o^T(4, 2o<Dtf ?ir/M4 2lJ- 

[0 3 0 4] g/7!/7i/y^|j:4/<>f h/t 0 ^i?/W£ 

(4, 6/<>< h/lf^-fe/vSrS^So 40 
[0305] 0119(4, 6 4 If y Mf^-fe^&9>f 
^164^ fc±0 + 7^yi 6 4^6)-^— i?l 6 2 — 

[0306] 012 0 (4, RPIX, SPIX, *fc{4DPIX^ 

u— >3 y<Dtc#>(D, 6 4 try b \?t?±;v<D%7Lh}rhZ> 

[0307] 0121(4, RDATS:teffl-r5#£{CE£>Jx 
6, 6 4t^7ht7t/W^bW^t7^7^fy 

[0308] 0122(4, 6 4 Ify Mf^-fe/HOfcftO 50 
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gkT(Oy*— 7y : WID : 4, 7/U7r : 8, 

* : 8, f)t: 8, W : 8 0 7^7r, »*3j;tfW<B 

tf^i?/w£#f4&*, 8 try h-esfrSix, !)^Ki? 

IDS4 4 Ify h*V%t>£ih% 0 :^7t-77Mt Hft 

[0309] g|123f4, 012 2 fc#j££jxfc:7j*-~ 
h<D2KD6 4 tfy b tf^1r/I/£j£ff ^ S 
*U 7 y^2ib>T^/UC0RPrX^ 

[03101 0124(4, 6 4t^7ht^t/Wfc*^ 
£XT(D7*-~*y M^jcf : WID : 4, * : 1 0, ft : 

10, W: 10 o 7/1/7 7, ft*3cktfWOtf*ir/l' 
fi!c#f4£*, lOt^hfSbJWo rcD7^~^y 

M4, H^TnOT^y ^-i/3 hLfcV*. 

[0311] 0125 (4, 012 4KW3fe*tufc7^— 
?y fCD2oc0 6 4 tfy Mf ^-fer/uSri^ff *t5cotC, g 

[0 3 1 2] 01 2 6(4, 6 4 tfy hVf-ZsWttVXD 
&sT<D7*—* vy KSr^-f : WID : 4, r^/^rV 
vvW : 2 8, 2* (7/1^7 7 : 4, * : 4, ft : 4, 

* : 4) o ::<7)tf ^-ir/l^* — ^y H4, #4 tfy 
T/V7 7, *, m^X^n<Dh°^±/u^i:2m.t, 2 
8 If y Y<D?7*/**r>Z/>V7 >(--;VYk, 4 If y h 

[0313] 0127 (4, 012 6[C%Ffe£hfc7*- 
~?y NC0 2OC0 6 4 tfy h ir/U$ri^fa *f"S^t-, 2 
-^-r^/WORPIX^-<W-^3 V^Mt^TS, S/t!J7 
U y v'a. V'-'iry^ $T^^ 0 

[0 3 1 4] 01 2 8(4, 6 4t>h tf^ -fe/WC0fc«)fi0 
HT<07i-vy y&TFt : WID : 4, : 
4, r^V^fy^V: 2 4, 2* (7/U7 7 : 4, 

* : 4, ft : 4, W : 4) 0 ^^)lf r y h 
(4, ^4 tfy Y<DTfr77s ftfei^#^fc°^ir 
/^M2fit, 2 4^7h<077 P V^ryWV7^f 
— /t'Ki:, 4fc*y s<\/j 7>(— /UKt, 4 tfy 

[0315] 0129 f4, 012 8(C^$tlfc7^— 
^y h©2o<0 6 4 tfy h t^^^/U^iSfs-f 5<7>t % * 

^y i/3 y^2f->f ^/KORPIX^ 

[0316] 0130(4, 6 4 tfy h ¥?±/U(Dtc£><D 
UT<D7*— *y V%tf1t : WID : 4, -r^^/^rV 
vvP :28, 2*(*:5,ft:6,W:5) 0 r^b° 
?t;l/7t-7yKj:, 5t^yhco*, 6tfyhO»j3 
it^5 If y b(7)W^e^^^^2*lt > 2 8tfyh 
(Of/^/^r^y/^^- Kt, 4tryh£>£-fy 

K^ID^^-zu-Ki^tfo 

[0 3 17] 01 3 1 (4, 01 3 0(C#^$ixfc7^- 
■^y h©2oCD6 4 tfy hV9±ft' i kfflXrt~%<0\^ « 
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7 U^i/sLifi2^ ^/UCORPIX^U— v"3 

[0318] Hl3 2ft, 6 4^Mf?t;K0fc6O 
HT©7t-7y NS:*^ : WID : 4, W : 

4, : 24, 2* 5, i: 

6, ff : 5) o ^tT^lr/t^;*-— ^y hft, 5 If? h 
6 If y h<Dm#£X$5 ITy h©t^f^t/V^ 

— A-K£2jffli:, 2 4k>^f7 P V^f>^ 

— ^K£, 4 ITy hco#w<W^>f— /I'Ki:, 4 
fc*y h«)«>-f vKl>ID7-f-/uK4:Sr*tf 0 10 

[0319] 113 3^ 013 2P^Sttfc7^~ 
**>y htf>2oco6 4try Mf^-lr/wSrSfS^SOtc, * 

[0320] 0134 12, 6 4 ITy h ±sU<Dtc£><D 
&LT<D7*—*?y hSr^t*: WID: 4, x^/^x^ 
*>7U : 2 8 , 2 * (T/U? r:l,*:5,ft:5, 

#: 5) . :<07^^it ftisitfiftatr* 

*^*»Klo*#4r5ir5r hco^^-/VKSr2«Lir > T 
!V7t V?±/i'$ t ft<Dtcl5b<D 1 tfy F7^^ K£ 2*fl 20 
i, 2 8 tTy h©f/V^r^7-f- K£, 4 
try bW-Oh'VI^j— /H*fc«rStr. 
{0321] Sl3 5tt % 01 3 4fcftfe£iltc7*— 
^y h<Z)2o<£>6 4 \fy Y tf ^ ir/U£i£jf~r 5 $t 

tfV 7Uyi/=x.&2^'( ttwwilir^u—i/B 

[0322] 0136 ft, 6 4 try Y \? ? ± /WtcXxD 
UT<07*—*y YZ^-t : WID : 4, /<W : 
4, r/V^ry^: 2 4, 2* (7^7 7 : 1, 
#:5,H::5,W:5) 0 :^7^5/ hft, 30 
ltfc<t^*C0#fc°^^/U^fcO##^5iry h(D7^ 
— /V'KSr2*B.i:, T/V7t tr^i?/W&#<Ofc»0D 1 tfy 
— yvKSr2tet, 2 4t'^F^V^fyv/ 
/w^-A-Kt, 4 try h^*w<W7-f^Ki, 
4 try hco«>-f >K!>ID7>r— /UKirSr^tfo 

[0323] S13 7I1 Ell 3 6CW***tfc7*— 
-^y h£*pf 5 2o<0 6 4 tTy h tT^ir/i^aUt 
Hi, 7Uy^i^2i^-r^/W<DRPIX^U-— 

[0 3 2 4] 3.5 9 6 hTy h tr^-tr/l^ r y h 40 
01 3 8^01 5 2ft, X3.T/Wfcf^-fe/V3DRAM^y 

t'i i 0(ciot9 6 try h tr^-fe/^Sriroj: 

T*ft, t 0 ^-ir^&fc^r-^(^5 6 iTy h*#a*ji, 
h°^i?/i/fofc9 4 0 tfy h4S**SttT, 5lf^i?/v£r 
8^^/Urt(^y^y^*r§^t^^rtgT*&S 0 

[032 5J 1138ft, 9 6 tTy h t°^ir;W^b7^ 50 
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^164^ *3iU t 7>fV16 4H / <-yi6 2^ 

0, ^x.6>ti^x^^7 p W^y fy^Sr^fo 

[0 3 2 6] 0139ft, RPIX, SPIX, *fcftDPIX^ 

[0 3 2 7] 014 0ft, RDAT£«JB1~5»^KjL?>ft 
5, 9 6 ITy YK°?±/i'<D%?LblnZ>* J ry is^yj i/ 

[0328] 0141ft, 9 6 try h fc a ^ir/W)fc#><7) 
lo07t-v 7 :WID: 4, r^Afy 

vyi" : 2 8, 2* (:tw<SWf : 8, * : 8, ft : 8, 
if: 8) o :07t-vyHt '<W, *, »*5 
iWWO^-ir^-fe/Wfig^tot** 8 tfy h^^^-yw 
K£2ffiir, 2 8 tfy h^f/V^f y->;V7^-/v 
Kfc, 4 try KO«?^^K^ID7^-^KiSr^tf 0 
[0329] 014 2ft, tt^]f7Uyi/^^ 014 
1 K4*SS*tfc7*— ^y h^t«2 0(Z)9 6 tTy h 
tf ^ -fe^SrSlfg i" 5 E> I- 3 ^ yKORPIX*^ 3 

Sfcft, HI 4 lCWJtSjxfc^*— 
«lo(096 tfy YVt? J tfr*Wm**Z><DK:2'f'( 9 
/vcORPIX^U-v-a y^r, jM^+5t*^«r*"fo 

[0330] 0143 ft, 9 6 tfy Y \f V ^/V(Otc#><D 
SkT<D7*— ry h WID: 4, r^/^ry 

>/U : 2 8, 2* {T/V7 7 : 8, * : 8, ft : 8, 
ff : 8) 0 :(D7t^iyKl 7/U7 7, ftfci 

r^W^#t: 0 ^^/^5>^o^«-^ 8 try hcoy^-/wK 

^r2*at, 2 8 k'y h^^Afy^^^^K 

1, 4 tTy ho^>f ^K^ID^^-^Kir^r^tfo 
[0331] 0144 ft, 0143 9 6 IT 
y Mf^ir/lo';* — **y Y<D^^) 7Uy 2o 
<D\f? ±J\s&mit~fZ> <D\Z 3 *M 2 /KDRPIX^ 
3>-£, Sfcft, lo^tr^ir/u$:igffit" ; 5co^2i^-i' 
^/KSORPIX^U'— *>3 V&#J^+5»f-4r*+'o 

[ 0 3 3 2 ] 0 1 4 5 ft, 9 6 tfy h tf ?±/l><Dt£lb<D 
EkT<D7*-—ry Y&7F~t : WID : 4, jr—;<U«i : 
4, f^/^ry^: 2 4, 2* (/Vl^ r : 8 , 
* : 8, ft : 8, if : 8) 0 Z<D7*—ry hft, T/U 
77,*, ii3 J;Ot ^t°^t;^l:ot#^ 8 t f 
y h<D7Y^^KSr2at, 4 tfy hO^— /<P->f 7^ 
-/^Kir> 4 try ho^-f vK^ID^-f-zi/Ki:*^ 

[0333] 0146 ft, 014 5(^#S^ixfc9 6 tf 
^ hh7t;l^7t^^ WS*]J7U^'>a^\ 2o 
(O ¥9 •fe/i'SrSlff f5(D t 3 ^ /WtORPIX^ > 
3^£, *fctt, lo<Dfc°^^Sr^a+5co(c:2^ 

[0334] 0147ft, 9 6t'^Ft^t;KDfcW 
W7t-V5/ h^^-T : WID : 4, r^ArV 
:28, 2* 10, 1: 10, f : 10) 0 

:©7^7^Ht *, ftfciVWo^-tr^-feyw^ 
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(CO^^g-^r 1 0 tfy f(7)7>f-/VK^2ttt, 2 8 tf y 

[03351 HI 4 811, 01 4 7K^£ftfc9 6 If 
y Mf^-fe/^*— ^y h<D**y 7 i/jy^i^ 2o 

<D¥?±/U%mi8t&<VlZ. 3 1M ^/UCQRPIX^U—y 

[0336] 0149 {1, 9 6t^7he^t/K0fcfc(0 
&T©7t^y NSr^-f : WID : 4, ^y-f : 10 
4, f^^Afy^ : 24, 2* (#: 10, g: 

10,1:10), r^*-- ry mi, aasitf 

W<D#tr£^/i^#fcot#* l Otfy h(07-f— 

£, 4eyKDt-^K7>f-;wKi, 4tfyfco# 

[0337] 015 0 fl, 0149 K#££;ixfc 9 6 If 

O if ^ -fe /v£ iHf *T 5 <D K 3 1M ^ /VCORPIX ^ u— > 
3y£r, 4fcH, l^<0\f^±/u^mtt-ti>(0\c2^ 20 
^/korpix^u— >h y£, i KSi:-f5« : fSr*+. 
[0338] 0151 fl, 9 6 tfy ht 0 ^i?/Wfcft<£> 
HT©7^— ' ^y hSr^t" : WID : 4, tf-— : 
4, r/V^T>'v'/l'; 2 4, 4* (7/^7r : 4, 
*:4,^:4,#:4) 0 I^^y Ml, T/W 
»^<tr^#co^fc: 0 ^^/u^tco$^^4 if 

yv//V7^-/^Ki, 4 tf 3/ h<z>tf-— y-Y ? -f — ;i^K 

[0339] 015 2 H, 0151 £tlfc 9 6 If 30 

^ Fk^ t /l^7 1 "7 y f^SS !) 7 v'a j)\ 2o 

3>£r, *fcfl, lr><D\fir±;ui:m^'tZ<o\c2^ 

* /w<drpix^ i/- y a y t is %^to 

[ 0 3 4 0] 3.6 1 2 8 tfy Y \?#±;l>7 y y 
015 3*^016 1(1, x^TA'fc^ir/l^DRAM^-y 
711 OlCioTl 2 8 try Mf^-fe/USrifCOi 5 121*05 

It^rtms^^to roxV^K&v^Til, 

tr**/Uj>fc|J 6 4 Ify tf^A-fcfc^ 

4 8 fcTy has****L-C* 4 tf^i?/l-£;3lM 9 MftK 40 

£fc£fc, fc 0 ^^/L-Sr^^/Vfcfc^ 2 b°^ir/KZ>3SS 

/tf^-fe/V£rgU I»U^!)y^l/->3 

;V7t-vy Ml-T^r, -Sf4B<30 8 if y hWlD^^ 

[0341] 0153 fl, 12 8t^7^WWf)7 
^fyi64^ ^iU ! 7^> / 164^^v ? 16 2^ 
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[0342] 015 4 fl, RPIX, SPIX, *fctlDPIXtf--< 
Z>**?yi/*.y4 V H/& £r^l*o 

[0343] 0155 fl, RDATtf-^y— is 3 ySrfi&HH* 
Sa^KEfeixS, 1 2 8 tf y h Wtfr<D3%7Lhft,% 

[0344] 0156 fl, 1 2 8tf y Mf ?±/l><Dtzlb 
<D\ZkT(ny *—?y hS:^-f : WID : 8, : 3 

2, Xfy^: 8, 2* (tfw«y>f : 8, T/V;7 
T:8, /*:8,$t:8,ff:8) 0 iC7t- ry h 
fl, 4—/<w, r/v^ r , ^ m&£l$1f<D&t e ?-t 
^»Coi4*8 tfy h<07-f-/WKSr2ifii > 8 tf 
yh©^fy^7-f-;VKt, 3 2 If y box:/* 7 
-f— /WKfc, 8 tfy N<D^ y K»>iD7>f— WKirSr^ 

fee 

[0345] 0157 tl, 0156 KW^Sttfc 12 8 
Ify h t7t;l/7t- bff>«*JJ 7 \sy v^A 5 , 2 
tf ^ irA'SrSff (OK 3 IhY ^ /KDRPIXtf-'* W~ 

[0346] 0158 fl, 1 2 8 Ify Nfcf^ir/WCOfc* 
©KT<07*— ^y : WID : 8, x7"* : 3 

2, *^y : 8, 2* (tf-— : 8, 3? : 1 
0, 1; 10, f: 10) 0 £©7*— ry HI, 

33«tT/#<0#tr^-fe:/^^KoS#^ 1 0 tf y btf) 
7^-^K*2jfl^, t^Wofeft<D8lfyK07 
>f*- /WKSr2*li, 8 tf y hco^ryv-zv^^— ;l/K 
t, 3 2 try F<^7^7>f- /UKfc, 8lfyh(0^>f 

[0347] 01 5 9 11, 01 5 8fcW36Sixfc7^— 
■75/ hSr^T-fS 12 8 tTy hfc a ^^/VOS^y 7l/>7i/ 
^3S5 , 2 o<Z> tr ^ ir^SrSHf-f 5 O fc 3 f*>f ^ yvcORPIX 

[0348] 0160 fl, 1 2 8 fcT y Mf^±yK7)fc» 
<0£JtT<0^^— ^y hSr*+ : VID : 8, ^fV^: 
8, f^^ : 3 2, 2* (7^7r : 1 0, * : 1 0, 
»: 10, t: 10) „ 107^5/ hfl, TiW 
r, *, **5J:W*o#tr^-feywri6»u:ot** 1 0 tr 
y b©7-f — /VKS: 2 fit, 3 2 tf y hc0r^7^- 
/l-Kt, 8t^7h©Xfy^7^-/l/KJ:, 8lfyf> 

(Dy^yyvwyj K t Sr^tfo 

[0349] 016 1 fl, 016 0K#je*jlfc^*— 
7^ b£:Wf~5 12 8 tTy h tf^-fe/V<0*^j; 7 ky > 
*s , 2 oco t° ^ ir/v^^ff -t"5 cot 3 f->f ^ /K^>RPIX 

[0 3 5 0] 3.7 ^/l-^f-y^ • #U ^y - T^fx 

2 5 6 If y h^fcllS 1 2 If y K07^~-ry h Sr^-f 
5 b°^ir/Ufl, ^/^f-yyyu • tK!J =fy • 7>fx>f 
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[0 3 5 1 ] 3. 7.1 7 

ti5 0 i-^xtDx-j y Ti/>y&tltc>{ 10 
y?-^ y r > y 9 £ tilt* * - § tiz> a 

[0 3 5 2] *Jf/^77B, *»fc*«C*R*^fco 

t\ #y • T>^^-f y ri/>-^{-iPx.T, 
[0 3 5 3] ^»/<^yr^p n nH^<t^#:14offiT^ 

[0 3 5 4] roaflftlBr5*iBll*RMtt:, 

S 0 sK— /W-^^— y (Haeberli, Paul) , K. 

(K.Akeley) fcj;5 ^%%^yV T \ %^x%W ^ ^) ^ 
ff<Dtc#><Ds^— K»>3iT-y-7K— h ('The Accumulation 
Buffer: Hardware Support for High-Quality Render in 
g") J , Computer Graphics, Vol. 2 4 , No. 4, 19 
90^8^.^309-318 Ho 30 

[0 3 5 5] 3.7.2 A/<y77 

7l/-A4ft(Dl/yy!) , /W»feofc«|!:, f<t(0 40 
[0 3 5 6] A^y^r^OT/W^y XAB, SKftH^ 

B&JEV<uy?y>i?^&<Di [ z#mzmthXt$*), * 
ft ^)HfiWr7 p ^ CJ;oty-hJ ftTV >ft V vj§£ 
t'fcott F«9 jg tt ft v \ A^^7r(OT;v^y X A Hta 
H^^a^KSEfciS^Kfl, ttS*<0#ftl«ft 

<&3"f S^ti&ST^ft^o A/<y77^5 XA(7>± 
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[0 3 5 7] ^<0a*©^j|Bft8lWtt, «T<DfflJS»K 

-i/y-^^/^ (Carpenter, Lor en) -1 5 Ta 
/<*y7r, 7^>f y T^gffi^fe ('The A-buffe 
r, an Ant i -aliased HiddenSurface Method') J , Comp 
uter Graphics, Vol. 1 8 , No. 3, 1 9 84^7^, 
$103-108 Ko 
[0 3 5 8] 3. 7. 3 -r/U^if-y^ 
v;^fy^7yfx^ y T*»?ti* tf^ir^fcfc 

oo b° ^ -tejvfttilz f4-t cd fc°£ ir /KDififflo>&ft 51§FTi- 
{ia&tf>£ft£o f->://W4, r-T*T5ri\ 

#Sr5f->y^»ffi^tvr N 7l/^y77ft© 
[0 3 5 9] m 1 6 2te, 2o(7)t7t/VfcJ;^ 
[0 3 6 0] ^ffy^r^fx-f y Ti/^^tt, 

7^Afcfet) i/y^u y^£ft5H^<^c^;b 

w(7)S»fi, OpenGL*fcttDirectXt*t*f" 5 API COPSES: 

[0 3 6 1] r<oS*o»i»ftIttWttKTottlK*KB 

h -T^V— (Akeley, Kurt) fcj:^ rjTDf-fiy 

• ^77^ S/^^. ("RealityEngine Graphic 
s*) J , Computer Graphics, 1 9 9 3?8fl, $10 
9-1 1 6 Ho 

[0 3 6 2] 3. 7. 3. 1 f-y^fefc U 

1 0 214, #acot°^i?/t^ *acOfc° 

fcsa^s^Sris-r^y^fcfco 1 h^S6 0 

«0522»4, iEL<r^^^yT^V^$tt5o fc« 
U =ftJ^co3t^f4, tfn^f^t^loLW 
hTLTV^ftV>fc«>, ^^f y TW^**t5-C*>65o 
mSrTt-, rariloga— K-CRW-TS. 
[0 3 6 3] 
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15 5 8 4 5 



[»3 1] 



if KID teat passes { 
update stencil 

if stencil and depth tests pass { 
COloraum - 0 
for each sample { 

1£ sample is ins Ida triangle 

merge source color with sample's color 
colorsum. +- sample's color 

) 

back color » colorsum / # of samples 
overwrite depth 



> 



[0 3 6 4 J 3.7.3.2 i^^&fc 9 fe*5 ZlFf?* 



SrTfc* veriloga-K-eRW^S. 
[0 3 6 5] 
[S3 2] 



if WID test passes { 
colorsum - 0 
for each sample < 

if sample is inside triangle { 
update sample stencil 

if sample's stencil and depth tests pass { 
marge source color with sample color 
overwrite sample depth 

> 

colorsum +■» sample color 



back color — colorsum / # of samples 



[0 3 6 6] 3.7.4 ^-fiVh1tr>^i:X^fzr^<Dm [0 3 6 8] n©«pa;ttTOJt 5 5 n 

f*^^fttta«, &tf>J:5l£, xjsitWWUfcBBftiL [0 3 6 9] 
•CH-***t*. [&3 4] 

[0 3 6 7] 

11(33] 



0opth<X. Y)-^^.X + ^P^v + Do pth(0,0> 
dX dY 



40 



DeptKx + Ax, y + ay) « i>ept«x f jr) + dDeptA Aar + Sggg^ Ay 



[0 3 7 0] S*\ b°^ir/urtcof->'7 p yW4:gtt, Eli 
[o3 7i] tr^-fe/w)** (*fctttt<0fire>#> 



[0 3 7 2] 
[S3 5] 
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DeptHX + A* a , Y + AY,) = DeptWC, Y) + dP ^ tJ ' A* + dPe P- th Ay 



dr 



[0 3 7 3] rcoffftil, 2oC0*7 i 5':/T?fr*5-i * [0 3 7 4] 

JS*T?*5. * {#C3 6] 

A0ept* n = AX fl + AY fl 

n dx a dY * 

Depth[X + AX n . Y + AK n ) = DeptHX, Y) + ADepth n 



dDaptk 



W<te;l>ld\,^XMCXfoZ>o L^ct, ADepth a fc. 



[0 3 7 5] lo^EM^ot, ^ (Dept 
t Urx^r^t o ^^/W3DRMlC0fc: o ^ir/WALU^i:, * 

[0 3 7 6] 
[f&3 7] 

D^pth(Jf*AXa. IT + Ar n >=0epCACX, Y)+A0eptA„ 

[0 3 7 7] feL^^/vas^TyHf^-fe/^SDRAM 

f-^-f y r^^^ttfctr^-fe/v^ftzsr 1 o^u- 

[0 3 7 8] 3.8 2 5 6 tf$/ h If* iryU^^— v y h 

(4 X^A^-^^/U) 
@164^t@169ft x:*T/Wlf*i?/V3DRAM^ 
/ll 0i:«tot2 5 6 try hfc^-tr^Srifcoi Sfcft 

f^^l 1 Oil, h°^ir/Vfcfc«9 4oOf^f 

y//^^ hri-5^ta*"et5. if^/i'&fltatffc 

i oflfe^i^x/^fi, #e>ltt:, 4 40 
try KOf-^^^^SrSSo e^ir/UALU^f-^^ 

[0 3 7 9] ^/vfty^ryfx^ijri/y^^ 
A/< y7r tt* 57 y TVs if ± 9 & 



fcD*Ky«T?*5fc#. R£^©if**/W4tt£ftl 

[0 3 8 0] 5c* y 7\sy*s=*Xt%*<< h/lf^ir/i^ 
njfcTccouvyy V^14/V b/Vf^-feA^ 

[0 3 8 1] 2 5 6 If y Mf^-feA^* — *y b\t^ 

t©^5V/7t^yMt 21M ^/WDSPDU" 

5<£>Ui, 21M ^/w^pix^u— > 3 ^Sr^iri* 

[0382] 12164 14, 2 5 6 t'5/F^tM^7 
y 1 6 4^ fc4T>\ 7^>16 4^£>-<— v^l 6 2 

[0 3 8 3] 111 1 6 5 14, RPIX % SPIX, *3 J:tfDPIX^-< 
U—i/3S<Dtc£><D, 2 5 6 try h \f?±/l'<D%%.t>tl 

[0384] 01 6 6*4, RDAT^U— VSrttffl-f- 
Z>m&^fthtl?>, 2 5 6 If y Yt°?±;V<D%x.hil% 

[0385]El67f4, 2 5 6 tfy b tf^ir/KDfc* 
©EtT<07^~-^y hSr^i* : WID : 8, ^fV^: 
8, : 32, 2* {3rs<\s4 : 8, 7/U7r : 

8,*:8,ift:8,W:8),4* (T/V^r : 8, 
*: 8, 3ft: 8, #: 8) 0 ^©7*-' ?y bt4, 
> K9lD*5i^xVi/^l-0§^8 }fy h<Dy>(—/U 

/<wf, 7/V7r, »*5iV#^#tr^-fe/UfiK»K 

77, ^<tt> + #^>*8 fcfy h^^Sr^tf4otO 
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10386] 01 6 8 ft, Hi 6 7lC*ft£§*ifc2 5 6 
tf y Y e^t^t-^y h^!)7Uy^^ i 
tf ^ i?/w?:ffi{f 2 ^4 9 jvomvfJr^ 

[0387112169(1, 2 5 6 Ify htf ^i?/W:7;*™ 

[0 38 8] 3,9 512^5/ Hf^-fezl/?*— ^y h 

(6 x^/uf-^-y^/v) 
0 1 7 QfrbMl 7 8tt, "f^TJ^\fir±^2mm^y 
zfl 1 OKiotS 1 2lfy htr^-fe/i/Srif©J;5fc*a 10 
it5^i;j55T^54^t, r^tf^-fe^:*-— ^y 

MS, 6 x^/W^f-v^y V^*-^— $/a ^Srf-#— 

h"f£ 0 Z.fD7**—vy Hcfei^T, tr^-fe/Vfefc!? 6 
otDI^I^://^, 12 8 tf y h t°^ir/MCjp^r^ 

^k&X%ti&, &\??±M*S*M ^TSfrfS- 

[0 3 8 9] -r/uf-v-yfy y^tisr^x^yr 

< o < 0 1 9 «w3?«t? * *» 

£\ (5 1 ^ iTO tf ^ -fe /M4»# to * $ tlX *S 9 , 

[0 3 9 0] 7l/yVatt8/W h/tf ^ir/l^ 

/tf^i?^5r, HJk^ccowv^y y^^u— i/g Vf4 
3 2/M h/tf^ir/l-Srg'f 5 0 

[0 3 9 1] 5 1 2 try h ¥?±/Py*— ?y htt^ 40 

[03 9 2] 01701^ 5 1 2 tfy Mf^-feA^fc? 
^fyi64^ &cfct>\ 7^^16 4*^^16 2 

[0 3 9 3] 0 1 7 1 f4, RPIX, SPIX*fcttDPIX^U 

[0 3 9 4] 117211 RDAT^ U—i/ a V £{£ffl~r 
64§^KijLe>ix£, 5 1 2tfs^ Mf^ir/ucD%^C4x5 
y*s=*-y4 ^MfH^'tc 50 
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10395] 0173 ft, 5 12lfy hWt/KOfcft 
(Dlo©7^y h£r*-f : WID : 8, 2* 
-f : 8, 7/V7 7 : 8, * : 8, ^ : 8, W : 8) , 6 

* (7/V7r :8,*:8,iii:8,W:8, Xf^ 
^/fV^ : 32) 0 r<0;7*— *^y M4, ^f-y^/U 

* 8 try f(Z)7 ^ Ffc i^x/^f y^^fc 
ft<£>3 2 tfy h^^^r — /v KSr^rf 5 6ocotf ^ir/HJ- 

fc c ^1r^j#:fr{CO§^* 8 bf y h<D7>f— yl^K* 2*1 
£, 8 Ify V<D$4 VK^IDtSr-^tfo 
[0396] 0174 f4, 017 3K#3e£ftfc5 1 2 
If y h^t/^i— ^y b<0^t7^V 7l/7^#, 1 
OC0 1r A-Sr^f^ 6 CD H2f^f^ /VORPIX^ 

[0397] 017 5 ft, 017 3K»^Sixfc74— 
hC0 5 1 2 tfy h t?^i?/W)fc#)£\ SRAMtT^-fe/U 
y<yyr 1 1 8^c0gcttl7^— h 33 J: tfSRAM tf * -fe 
/\ss<yy? l l 8 j^b^Sii:? ?y h^r^-fo 

[0398] 0176 ft, 5 1 2 tfy b t'f^sWtcft 
<DSkT<D y*^—*? y V SttjH" : WID : 8, 2* (^1/ 
-f :8, #: 10,'*: 10, »: 10) , 6* (* : 
10, S: 10, f : 10, Xfy^/r7 P ^ : 3 

2) . iw^^Hi, #f-^^39s*. 
#©#fcT^"fe^jER^lc:o#*^ l otfy h<D7>f-;vK 
jsitf^^/^xvs/ywcofcfecoa 2 try b^^^r — 

f^)#fc7t/^[:ot^^ 1 OtTy hco^^-^K 
Sr2teir, ^K<Ofe»(D8 if y hco^>f — KS: 
2*ai:, 8 try hco^^y K^IDtSr-g-tf. 
[0399] 017 7ft 0176 \mfe£fatc 5 12 
tf y htr?t;l/7t— b<DS*y 71/y^i, 1 

[0400] 0178 ft, 017 6ic#^^tifcy^- 
^yb<D51 2 Ify h b°^ir^(7)fc*(D, SRAMt 0 ^ir/U 
/<y7r 1 1 8^©BtHJ7*— ry h 3o <t (/SRAM tf ^ 
;w^;7r l l 8^^co#jX7^— vy hSr^-fo 

[0 4 0 1] 4.0 ^f^]I/0 

mm** *iE!t***ir#ri^«o r©s«n, 200 

h C7) jg;^ (O fc ( c 7 s ^ T jv tf ^ /l- 3 D RAM 9* ^ W ^ ( c iT 

§ o (Haycock, M. ) , R. A— (Moone 

y, R. ) (£j;<5 T2. 5Gb/s3K*lRj3SS«a* ("A 2.5 
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Gb/s Bidirectional Signaling Technology*) J H Hot 
Interconnects Symposium V, 1 9 9 7^8^, ^14 
9 - 1 5 6 Mo 

[04021 12179*4, 7**9 fyZtefftm-rZOtZ 

yJ:©h?7-fy?BH *— *«"CS>5. 10 
10403] 0180 He, If^-fe/V-ALUSrlxV^y >^ 

A^-^©iai*a«sr^rttK-f5. wp/7k^iimi 
[01] lia^aT^fcr^-fe/vaDRAii^y^i:, u-v 

[02] DRAMTW, SRAMt°^ir/U/^>>y 2 fc° 
^/VjIffittSaWKll (ALU) fittf^Pw^ 
Sr^tf x a T If ^ ir /l/ 3 DRAM?- y TV)— HiStfiJ Sr^cT 

[13 3] RAMBUS™ J/c^SyncLinkA^/tti^^^^T^ 
-^ffc«ov^*t^"C»fWSJ:5fll***i5, 021: 
^Stl5^^^tfX^T/l-fc 0 ^ir/V3DRAM^2/y(D— 

[04] v^<o^<o»a»*©B*oa!>&«B»as**s 

[0 5] 2 00^f@CDfi(D^aS*^'a^t 0 ^^/VALU 

[0 6] tr^-fe/UALUCO— ^SSWfiOfcfcCO, 4ocO^^ 
^^l/— >3 > (R0P) /yi/yKa=yb 

? hi, *>fvK*WM (ID) h£*£tf«Hig 40 

[0 7] loc^ROP/yu^ K^-^y hco— HJg^J?:^ 
[08] lo©7^^t^^>3> (R0P) b 

[09] io<7>8 try b<D-mmm^ 

[010] 1|&(Z)8 t> f7>y K^^/ MflSr^t 50 
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[011] i/wKkj, M-*3V^TfflV^ix5 Ky h 

[012] 1 Ofc^ h^uy hO-^JSWSr* 

[013] i*aco i o\fy h^uy htm** 
~tmxhz> 0 

[014] — MMffl<Dtc#><DRQP/7l>'> K^^s> 
[015] T?*\m^~y h©-**Wfc*r^nsf 

^0^e&5o 

[016] ^fy^/«^^^ 
oy^0T**)So 

[017] ^xy^r^^S8gco--^Jg^JS:^-r^n 
[018] KfrlDjfctfc*^ hco— JliMSfc*-*- 

[019] Sm\t°?±/W<y7T(0—M1&ffl%:^'fv 

[02 0] SRAMfc e ^-fe/W<-/^ r <D^2^^jte^JSr^-r 

[02 1] iftl/^/^T^T r ^T/Vt 0 ^ir/W3DRAM^y7 P 
<D * * ]| ffif&ir^-tmXfo&o 
[02 2] 7zLT/\'¥?^A'3mm s ?-y7<D?*e})tfttfSL 

%7jk-r i 9 fffnft :/ p * H"C«>5. 

[02 3] SRAMfc^ir/W^^TrtcMiibTDRAM^y^ 

[02 4] T KW^fcJ:O ! SiJ^l^hS:^^Py^0 

[02 5] TK^tiiOlUfl (RQ) fcr^&^H-Sxa 

[02 6] 7 KW^fciWltV^t^/^^^ 

u-i/ay/p N^/i^^i-0-efcSo 

[02 7] i?7l)'?- J t"- v^^U— i/al/t^cf* 

[0 2 8] v^T^irx^-^U— v^a >£r^t~^ ^ 

[0 2 9] ^I5t^i/->3yS:*t?^^^ 

[0 3 0] 7 Kl^feilMRffil (RQ) t°>Sr^rST^ 
h>3^y KSr*i-0T*fo5 o 

[03 1] 7K^fciWIi (RQ) ^£^5 Read 
Cache Line (RL) atyK, Write Cache Line (WL) 
n-r^K, Masked Write Cache Line (ML) K*5 
^t/Change Cache Line (CL) avy KS:*tBf 
5 0 

[03 2] T\*\sX#£imm (RQ) b:°y§r^^Flas 
h Masked Write Cache Line^^^ K^t0tfc5 o 
[03 3] Read Cache Line (RL) ^^U— >a 
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[03 4] Write Cache Line (WL) V— %/ h >^7jk 
^94 $ yfyj^yy^tomx+foZ), 
[135] Masked Write Cache Line (ML) is 

h ^^94 5 yw+^7A<oa"e*5. 

[036] Flash Masked Write Cache Line (FL) ^ 
u-i/B ^£^94 i >??4 J r?yJ*<oWZb%>. 

[El 3 7 J Change Cache Line (CL) 
wt94 5 ir^7 AOH-e*>5. 

[03 8] 7KU*#£tflWWl (RQ) fc'VSr^-fST-f 
K/Vr2^> KSr*-f"Ht?fcS 0 10 

[139] 7K^tJ<tWI» (RQ) IfySr^-rSRead 

Data (RDAT) a^K, Write Data (WDAT) 
*5i ^Broadcast Data (BDAT) n-T^ K*T*i"H"t**) 

So 

[04 0] T KU^fcctt>*M»fc 0 >^t- SRead Regis 
ter (RREG) ^^F, Write Register (WREG) n-^y 
KSoJ; ^Broadcast Register (BREG) y KSr7frt~0 

-e&So 

[04 1] T KU^*3J:t/SiJftItf^Sr^-r5Read Pixel 
(RPIX) ^~?>h\ Single Pixel (SPIX) K*5± 20 

tfDual Pixel (DPIX) K^t0tfc5, 
[I4 2]f^ (DQ) fcV^t5^77^7^^f 

104 3] 21M^/VRDAT^V— >3 y «OfW3 

1M 9^ll^u—^B^t^ir94 ^ v#94^ 

[04 4] WDAT, BDAT, WREG& <£ t/DREG^-^ \s—isa^ 
[04 5] SPIX*5iVDPIX^U— ><Dtc#><D94 

% >>f?4^?y&<DmxhZ> 0 30 

[04 6] 3^^/VDPIX|sai^U'-^3^Sr^:1-^ 

[047] ^2^4 ^ j^mm^^z^A ^ 

So 

[04 8] «*2*^^/HKffl»J:0 5 3f-^^^»a* 

So 

[04 9] «^31l-^^/PKffi*5J:OC2-9--f^^*a* 

v^a ^Sr^-f %ls??4 J r?yJ*<DM-e'fo 40 

So 

[05 0] «-fr3+>f^A«ffl*5J:O e 3f--f ^/P»a* 

So 

[05 1] 4<><D2V4?Affitti*^l^-i/a>t:7F'r 

94 z^yyj^jfy&omxhZo 

[05 2] 8 o^) 2 ^/UDPIXt^^v' a y ?:^t 
94 -Y?yJ*<Dmxh?> 0 

[05 3] 05 2C08OO21M ^/WPIX^U— ^ 3 



2000-155845 
104 

[05 4] l/><oW^^?«0fcWr-?7^-^ 

[05 5] PixelConfigl/^^^<Z)fc»C>x — 
■^y h&TF-ffflX'fcZo 
[056] StencilDepthConfigU^^^OfcfeOx— 9 

[05 7] Color0p[0] ]s*J*9 <Dltlh<0 3 f~-9y 
y h^t-0-CfeSo 

[05 8] Color0p[l] W^^^fcfeCOx— ^> r ^~ T 
y h«r^1"0T*&So 

[05 9] ConstantColorl/i^^^cOfcfe^x — 9 7* 

—*y b%&-fmxfo?>o 

[06 0] displayConfigUiy ^9 (Dtz^XDy"— 9 7 * 

[06 1] WREG^U— ^^ByteMask*5iU«ML^ 

^t94^>^^4^{fy^(om^i>io 
[06 2J FLd-^U-i/ayKJ:o"Cif<Z)J:5K**K 

ornxfoz, 

[06 3] ?y9%7Fi-7vy9mX* 

[06 4] AJlT—97*— ?y9<D*JlAr-T4 W 

[06 5] XJl*r—9y*~ *y bSr^"t"0T*S>5o 
[06 6] fe^J:^x7 P ^T^r^iNU--^S:^-r^P y 

[06 7] ROP/Vl^K^y h<Ofcft©fel*^7* 

[06 8] ffl^r-^7^-^5/^Sr^r^n^^0^ 

[06 9] RDAT, RPIX^l/-^3 >-Otti^r-^/^ 

[07 0] V^£*-T0T*fcS o 
[071] RPlX^u— > 3 ^ffl^-r— 9tv—T<t > 
^Sr^1-0T*&So 

[0 7 2] ttifiT-9Ji--y->{>y$:^~fmx&Z) 0 
[07 3] m£f7 t -9/i'-^4>y%^-tmXfoZ> a 

[07 4] m^-^/u-^^r^^Sr^H-efcs, 

[07 5] 9 6 fcfy h/tr^^W^tB^T*— ^/U— r>f 
v^Sr*t-0-efcS o 

[0 7 6] &t}7 2 ~9;v-^jisy*7F~tmxhZ>o 

[077] mfiT-9jis-y-j>yz^-tmxh?> 0 

[07 8] m^x-^^-y L ^>^S:*1-0-efcS o 
[07 9] HJ*7-^^7>fy^^t8-C*5 9 
[08 0] tii^7 ? -^/l/-x^>'^?r^-r0T*&So 

[08 1] iuAt^/w- x-r ^^Sr*i-0-efcSo 
[08 2] ^fi^-9/v-v'^^^^^mxh^o 

[08 3] m^x-^yu— x^^^Sr*^0-e*>S o 

[08 4] SRAM- fc^ir/l'ALU:?;*- — ^y^^t^o 
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[08 5] 8, 16, 3 2tfy h/fc o ^1r/l'OSRAMfc 0 ^ 
[08 6 J 6 4 Ify h/fc 0 ^i?/^OSRAMfc°^1?/W^y 7 

[088] 12 8 ETy h/tf^lr/l'OSRAMfc^^w^y 

[08 9] 7V/<y^flM&^H-0;b£. 10 
[09 0] UnpackDepthSftSr^SlTfcaa 
[09 1] UnpackStenciliSIRSr^'tia^&So 
[09 21 UnpackffidBi«tS:*-ria^S)5o 
[093] tf ^ -fe/VALU-SRAM7 * — t y ^ t:ffit7 p 
y^Bh?*>&. 

[094] PackColorH$c£^r0T*&£ o 
[0 9 5] PackDepthBSftfcS^fHtffcS. 
[09 6] PackExtraBSj£**f-0T-fc3o 
[09 7] tr^-tr/VALU-SRAM-^^^^Sr^B-Cfe 
So 20 
[09 8] 8 tTy h/tr^t;Wf^^^Wvy If:^ 

[09 9] RPIX, SPIXJSitfDPIX^W— i/aytDtcify 
CO 8 tfy h/bT^-fe^^y Vi6lJ££*+ 0^ 

<fo<5 0 

[010 0] RDAT^t/- v-aVSrJB^SS Ify 
ir^^r y v- zl y 4 vU$&n?f®Xfo 5 0 
[010 1] 8 t:°y r>7 h^tB 

[H10 21 8t>h/Wt/^!J7l/r^^ 30 

[010 3] 1 6 tfy F/fn/l'f^T'W^y If 

[010 4] RPIX. SPIX*5itW)PIX^^— v'a VOfc 
feOl 6 fcfy h/Wty^tf ^7^M^t 
0T*fc6 o 

[010 5] RDAT^U— >^>>SrfflV>S 1 6 fcT y h/ 
t? ^ir/u^-y y v-^-f vH^Sr^-TST-feSo 

[010 6 1 AAAACD 1 6 fcTy h/tT^ 1^7 r 
y h&SH-B-efcS, 40 

[01 0 7 ] 4:4:4:40 1 6 If y h/fc^-feA^*!! 7 

[010 8] 5:6:5001 6 tfy h/tf ^t/W7 ^ y 

[010 9] 5:6:50 1 6 tfy h/t'^t^S*!) 71/ 
y^c«.£#-*-|S"CS>6. 

[0110] 1:5:5:5C0 1 6 £fy Y/^Z^jvy 7 
y hSr^H"Cfc6. 

[0111] 1:5:5:50 1 6 fcTy h/b 0 ^ir^^y 7 
Uy5/*4r*i-B|-e*)5o 50 
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[0112] 3 2 try h/tr^-feA^^^yw-rytr 

[0113] RPIX, SPIX^itfDPIX^l'— >a ^Ofc 
#0 3 2 tTy h/WtWf7^7>f 

[0114] RDAT^t— ">3 ^SrfflV^S 3 2 tfy h/ 
tr^-feyi/df-Yy v"^7-f yjl^Sr^0"CfeS o 

[0115] 8:8:8:80 3 2 fcf y h/ If^-feyl^* — ^ 
y h^+H-efeSo 

[0116] 8:8:8:80 3 2 tf y h/tf ^ ~tr/V** !/ 7 

[0117] 10:10:10:100 3 2 tfy h/t^t/^t 
-^y S5r/1t-f0-efe5 o 
[0118] 2:10:10:10CD3 2 tfy h/fc 0 ^ir/Vgt^!) 

[0119] 6 4e>h/^ir^f^^/W'7^t 0 

[0120] RPIX, SPIXjoiOTPIX^l-— ^Ofc 
&O6 4 fcf y f/h7i?/^t^v / ^7^Vl^*t 
0-t*fc5 o 

[012 1] RDAT^V— >3^SrfflV>5 6 4lfy h/ 

tT yi/^yj vm&*yFtW?h&<> 

[012 2] 4:8:8:8:806 4 If y if 1?/V7^- 

v<7 h£*r0~efc£ o 

[012 3] 4:8:8:8:806 4 try b/tf ^-tr/^^!) 
7 V y i/a Sr^-f H"Cfo 5o 

[012 4] 2:10:10:1006 4 tTy h/lf^ir/l^*- 
[01 2 5 I 4:10:10:100 6 4 tTy h/tf ir±/^m^ l J 
[012 6] 4:28:2* (4:4:4:4) 06 4 tfy h/t a ?± 
[012 7] 4:28:2* (4:4:4:4) 06 4 tf y h/tf £i? 
[012 8] 4:4:24:2* (4:4:4:4) O6 4 tTy h/tT^ 

[0 1 2 9] 4:4:24:2* (4:4:4:4) 06 4tTyh/tr^ 
-fe/w^y 7 Wy ^£^i~0~Cfo£ o 

[01 3 0] 4:28:2* (5:6:5) O 6 4 tTy h/tr^iT/l" 
7*— ey hSr^ia-efcSo 

[013 1] 4:28:2* (5:6:5) 0 6 4 fcTy h/tf ^-fezl" 

[013 2] 4:4:24:2* (5:6:5) O6 4 tTy h/tf^-fc 

[013 3] 4:4:24:2* (5:6:5) O6 4 tTy h/tT^i? 

[01 3 4] 4:28:2* (1:5:5:5) O6 4 tTy K/tT^iz 
;uy±— ^y h**-fHt?*S. 
[0135] 4:28:2* (1:5:5:5) O6 4 tTy K/fc°^1? 

A^iS y 7 u y ~k^mxh 5o 
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[013 6] 4:4:24:2* (1:5:5:5) 006 4 tfy Y/\?$ 
[01 3 7] 4:4:24:2* (1:5:5:5) (D6 4 tfy 
[01 3 81 9 6 t^7h/t^irA7^^/Kv> 7 t° 
[013 9] RPIX, SPIX*3£WDPIX^W— 2/3 i/COfc 
0T*fc£ o 

[014 0] RDAT^l/-^ S/a y«rfflV^5 9 6 tf y h/ 10 

tf ^ -fe/w* * y 7 -f ^$3$£^f mxh 5o 
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